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SYSTEM AND METHOD FOR ELECTRONIC 
AND PHYSICAL MASS MAILING 

TECHNICAL FIELD 

The present invention relates to mass mail delivery 
mechanisms and, more particularly, to combined electronic 
and physical delivery mechanisms. 

BACKGROUND ART 

Many businesses currently send out mass mailings to their 
customers or prospective customers. For example, a utility, 
e.g. electric company, may send out hundreds of thousands 
of bills to its customers every month. As another example, 
a company may wish to send targeted marketing material, 
such as a sales letter, to prospective customers on a mailing 
list. In either example, a company may augment the bill or 
basic sales letter with additional material called "inserts," for 
example, a brochure or a glossy advertisement. 

There currently exist computer systems, software, and 
specialized peripherals for producing mass mailings for 
physical delivery, e.g. through the U.S. Postal Service or by 
courier. With the advent of new forms of electronic mail 
delivery, however, it is becoming more desirable to augment 
existing mass mailing capability with electronic delivery 
mechanisms, such as by electronic mail (email), facsimile, 
pager, or publication to a page on the World Wide Web. 
However, there are many reasons why it is difficult to 
upgrade or replace these computers systems for electronic 
mail delivery. 

Often these computer systems are called "legacy" com- 
puter systems because they are relatively old computer 
systems handed down from previous generations of com- 
pany management. These legacy computer systems, 
however, are still effective and often control processing vital 
to the company's business, e.g. bill production. Such legacy 
systems for mass mailing document production typically run 
on a mainframe computer and are complex and expensive. 
Accordingly, companies are reluctant to modify, upgrade, or 
replace these critical document generation applications. 

Another reason why upgrading a business application is 
difficult is that the business application is written by a 
third-party developer with exclusive access to the source 
code and unwilling or unable to upgrade the application. For 
example, the business application may have been written by 
a company that has gone out of business or discontinued 
support for that application. 

Even if a company has access to the source code of its 
mass mailing application, the company may not have the 
resources in terms of time or programming staff to make the 
necessary modifications for electronic mail delivery. 

As an additional complication, electronic mail delivery 
may take a variety of forms, e.g. email, facsimile, pager. 
Each electronic delivery mechanism imposes restrictions on 
the nature of inserts added to the mailing. For example, an 
alphanumeric pager can only receive a small number of 
characters. 

DISCLOSURE OF THE INVENTION 

There exists a need for adding capabilities of electronic 
mail delivery to existing mass mailing systems. There is also 
a need for handling inserts in a manner appropriate to the 
delivery mechanism. 

These and other needs are met by an electronic delivery 
system and method in which a printstream processor sepa- 
rates documents into a physical delivery printstream and an 
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electronic delivery printstream based on delivery prefer- 
ences stored in a database. A printer prints the physical 
delivery printstream to create printed documents. A physical 
inserter generates physical mail pieces including one of the 

5 printed documents and, for at least some of the physical mail 
pieces, respective physical inserts. An electronic inserter 
splits the electronic delivery printstream into electronic 
documents and generates electronic mail pieces. Each of the 
electronic mail pieces includes one of the electronic docu- 

10 ments and, for at least some of the electronic mail pieces, an 
electronic insert. The electronic insert may be a link to a 
World Wide Web site, a text attachment, a document, or an 
electronic copy of a physical insert. 
A message router delivers the electronic mail pieces via 

15 an electronic delivery mechanism specified in the delivery 
preferences, e.g. to a web server, an electronic mail address, 
a pager, a facsimile machine, and a printer. Preferably, the 
message router is configured to deliver an electronic mail 
piece by one electronic delivery mechanism and a notifica- 

20 tion message by another electronic delivery mechanism. The 
system may include a regeneration processor for causing a 
physical mail piece to be generated, corresponding to an 
electronic mail piece that has not been delivered. 

Another aspect of the invention is a method of mass 

25 mailing in which a first batch of print images is received. 
The method includes determining whether or not each print 
image is to be delivered physically, in which case the print 
image is stored in a second batch, or electronically, in which 
case the print image is stored in a third batch. Preferably, 

30 first records indicating a physical delivery address is stored 
for all the print images of the first batch, and second records 
indicating an electronic delivery address is stored for all the 
print images of the third batch. 

The software aspects encompass media or carrier waves 

35 bearing sequences of computer executable instructions for 
performing the steps of the invention. A computer readable 
medium, as used herein, may be any medium that can bear 
instructions or code for performing a sequence of steps in a 
machine readable form, such as a floppy disk, flexible disk, 

40 hard disk, magnetic tape, any other magnetic medium, a 
CD-ROM, an other optical medium, a RAM, ROM, PROM, 
EPROM, FLASH-EPROM, and any other memory chip or 
cartridge. A carrier wave signal is any type of signal that may 
carry digital information representative of the instructions or 

45 code for performing a sequence of steps. Such a carrier wave 
may be received via a network, over a modem, or as a 
radio -frequency or infrared signal, or any other type of 
signal which a computer may receive and decode. 

Additional objects, advantages, and novel features of the 

50 present invention will be set forth in part in the detailed 
description which follows, and in part will become apparent 
upon examination or may be learned by practice of the 
invention. The objects and advantages of the invention may 
be realized and obtained by means of the instrumentality's 

55 and combinations particularly pointed out in the appended 
claims. 

BRIEF DESCRIPTION OF DRAWINGS 

The present invention is illustrated by way of example 
60 and not by limitation, in the figures of the accompanying 
drawings, wherein elements having the same reference 
numeral designations represent like elements throughout 
and wherein: 

FIG. 1 is a diagram of the printstream delivery architec- 
65 turc according to an embodiment. 

FIG. 2 is an input/output diagram of a printstream pro- 
cessor according to an embodiment. 
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FIGS. 3 A and 3B are diagrams showing the format of 
records of the mail run datafile and of the electronic mail run 
datafile according to an embodiment. 

FIG. 4 is an input/output diagram of an electronic inserter 
according to an embodiment. 5 

FIG. 5 is an input/output diagram of a job setup process 
according to an embodiment. 

FIG. 6 is an input/output diagram of a regeneration 
processor according to an embodiment. J0 

BEST MODE FOR CARRYING OUT THE 
INVENTION 

A system and method of physical and electronic print- 
stream delivery are described. In the following description, 15 
for purposes of explanation, numerous specific details are 
set forth in order to provide a thorough understanding of the 
present invention. It will be apparent, however, that the 
present invention may be practiced without these specific 
details. In other instances, well-known structures and 20 
devices are shown in block diagram form in order to avoid 
unnecessarily obscuring the present invention. 

Printstream Delivery Architecture Overview 

25 

FIG. 1 depicts a printstream delivery architecture accord- 
ing to an embodiment of the present invention. A user at a 
sender's mainframe 100 submits to printstream processor 
102 documents in a printstream, addressing information in 
the form of delivery preferences stored in a database, and 
control information specifying, e.g., what inserts are to be 
included with each document in the printstream. 

A printstream may be a batch of documents or print 
images of documents produced by a third-party or legacy 
business application. For example, a billing system may 35 
produce a batch of bills that are to be printed and sent to each 
customer. By employing a printstream processor 102 as a 
post processor with supplemental addressing and control 
information outside of the business application that pro- 
duced the printstream, the functionality of the business 40 
application can be extended without change to the business 
application. 

Printstream processor 102 splits the submitted printstream 
into one of two printstreams based on the addressing infor- 
mation in the delivery preferences. One printstream is a 45 
physical delivery printstream, in which the documents are to 
be delivered, as specified in the addressing information, to a 
physical address via a physical delivery mechanism, for 
example, the U.S. Postal Service or a courier service. The 
other printstream is an electronic delivery printstream, in 50 
which the documents are to be delivered via an electronic 
delivery mechanism, e.g. the electronic mail or facsimile, as 
specified in the delivery preferences. Printstream processor 
102 may encrypt the documents with a content encryption 
processor 108. 55 

The physical delivery printstream is sent from the print- 
stream processor 102 to a printer 104 where the documents 
in the physical delivery printstream are printed on a tangible 
medium such as paper. The printed documents are sent to a 
physical inserter 106 where they are processed into physical 60 
mail pieces. For example, a physical mail piece may contain 
a properly addressed envelope with the proper postage and 
stuffed with the printed document. In addition, the envelope 
may include additional printed matter, called physical 
inserts, selected according to criteria in the control infor- 65 
mation. The physical mail pieces are then ready for delivery 
by traditional means, e.g. through the U.S. Postal Service. 
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The electronic delivery printstream is sent to an electronic 
inserter 110, which separates out the individual documents 
in the electronic delivery printstream and combines the 
document with the appropriate electronic insert based on the 
control information to produce an electronic mail piece. 
Moreover, the nature of the electronic insert is tailored to the 
particular electronic delivery mechanism specified in the 
addressing information. For example, an insert for a fac- 
simile delivery is another document faxed along with the 
individual document. As another example, delivery to a 
World Wide Web site involves an insert which is a link 
specifying the URL (Uniform Resource Location) of another 
page on the World Wide Web. 

The separate electronic mail pieces are sent to message 
router 112 for delivery to the delivery mechanism specified 
in the addressing information, e.g. to a web server 116, 
electronic mail address, pager, facsimile machine, or a 
networked printer. The message router 112 is configured to 
send a separate notification via another delivery mechanism. 
For example, message router 112 may deliver an electronic 
mail piece to a web server 116 and send the recipient a 
generic fax that informs the recipient of the delivery to the 
web server 116. In addition, message router 112 may encrypt 
or otherwise provide for security of the outgoing electronic 
mail piece via security module 114. 

If the electronic mail piece is not delivered after a certain 
length of time, the message router 112 generates and sends 
a "failed to process" or "failed to deliver" message to 
status/regeneration processor 118, which (depending on the 
users configured system, which system is configurable) may 
cause a physical version of the undelivered electronic mail 
piece to be produced by printer 104 and physical inserter 106 
and delivery by physical means. 

Printstream Processor 

Exemplary input and output of printstream processor 102 
is illustrated in FIG. 2. A user at a mainframe may submit to 
the printstream processor 102 a job "A" comprising 300,000 
documents in a raw printstream 200. This raw printstream 
200 may be the output of a legacy application executing on 
the mainframe. The printstream processor 102 may be an 
application executing on the same mainframe or an appli- 
cation executing on another computer, e.g. a workstation or 
PC, networked to the mainframe. 

The printstream processor 102 utilizes a customer data- 
base 202 of delivery preferences that indicate how each 
document for each recipient is to be delivered, e.g. 
physically, by fax, etc. Control information 204 is also input 
to printstream processor 102 to specify processing 
instructions, for example, which inserts are to be included 
and whether to presort the documents. 

Printstream processor 102 separates the raw printstream 
into two printstreams, one for physical delivery and another 
for electronic delivery. In the example depicted in FIG. 2, 
printstream processor 102 separates raw printstream 200 
into a physical delivery printstream 210 comprising 260,000 
documents. Physical delivery printstream 210 is sent to 
printer 104 for the next step in the physical delivery process. 
The other printstream is electronic delivery printstream 224 
comprising the remaining 40,000 documents of the raw 
printstream 200. Electronic delivery printstream 224 is sent 
to electronic inserter 110 for the next step in the electronic 
delivery process. 

Printstream processor 102 also produces two datafiles, 
mail run datafile 220 and electronic mail run datafile 222. 
Mail run datafile 220 contains one record for every docu- 
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ment in the original raw printstream 200. The contents of for insert 1, which may be targeted marketing material for 

each record in mail run datafile 220 is illustrated in FIG. 3. ski vacations in Vermont. In the physical inserter 106 a stack 

Each mail run datafile 220 record includes a piece identifier of brochures about ski resorts in Vermont may be loaded for 

300, which may specify the sort order of the documents. In insertion. In the case of the electronic inserter 110, for a 

addition, each record may contain one or two insert selec- 5 particular batch of mail, the insert needs to be developed in 

tions 302 and 304, which specify the insert(s) that may be a format appropriate for each delivery mechanism, 

included with the respective document. For example, an Accordingly, the job setup for this batch of mail, e.g. job 

insert selection 302 for a physical mail piece may be a setup file 402, contains a set of templates and inserts for each 

brochure describing a ski resort in Vermont. The mail run delivery mec hanism. The job setup for the web server 

datafile 220 record also includes such physical delivery 10 delivery mecD anism may specify the URL of a home page 

information as a ZIP code 306, an account identifier 308, a fof a Vermont ski resort. If the delivery mechanism is 

name 310, an address 312, and a number of pages 314 for the electronic mail, the corresponding insert may specify a text 

document. The mail run datafile 220 is used by the printer memo t0 be attached to an electronic mail message. It is 

104 and physical inserter 106 for generating physical mail possible for a job setup tQ specify nQ appropriate iDSttTt for 

pieces with the selected inserts and the proper physical mail 15 a specific delivery mechanism, e.g. fax. It is noted that 

address. templates may specify logos and standard information to be 

If a mail piece is to be delivered by electronic means, as included in each document. Job setups may also specify 

specified in the customer database 202 of delivery "hot-links," which are inserts with no corresponding physi- 

preferences, the printstream processor 200 creates a record ca j counterparts, for example, a corporate logo on a corpo- 

in the electronic mail run datafile 222 in parallel to the mail 20 ra te web page 

run datafile 220. Thus the tenth record in electronic mail run Job ^ abo ^ a rfc notification m 

datafile 222 corresponds to the tenth electronic mail piece id [qi each ^ mecnamsm available for notification . F or 

electronic delivery printstream 224. Each of the electronic , n r ' „ . o . . „ r • • „ t • r^^- ^ 

IJL , . . .„ example, a rax may be sent to a recipient, lnlorming the 

mail run datafile 222 records contatn a piece identifier 300, m>| a web hjs ^ statement for 

m order to match up .with the corresponding record in the 25 k , montQ , bim statement . Generic notification 

mail run datafile 220. The records also contain electronic . r j j u a a a c 

. r , , messages are not personalized, and so can be predefined for 

delivery information derived from the customer database • . . , . nP -, • 

- M , TTr . T r . . an entire 10b or batch or mail pieces. 

202 such as a Web address or URL 316, a pager telephone ,/.,.., 

number 318, and a fax number 320. In addition, the records Referring to FIG 5, job setups may be defined by a job 

contain delivery and notification preferences 322 and 324, to 30 P 1 ?** 55 , 520 < not show , a m FIG - 1 )"„ The J ob ^'"P 

specify which delivery option is to be given priority. As V™™ 5 15 an interactive application that allows a user to 

described in more detail hereinafter, the electronic delivery f lecl templates and inserts for each delivery mechanism 

information in records of the electronic mail run datafile 222 from • hbrarv - Fo ' example, electronic mail library 500 

is attached to the respective electronic mail piece by elec- « clu , des templates for formatting electronic mail messages, 

tronic inserter 110 for delivery by message router 112. 35 Fax llbraf y 502 ma y mclude templates and inserts as text 

Al4 . . , . nt ~,, n , . . r files and text attachments to be sent along with a fax. Web 

Although mail run datafile 220 contams information . . . , - , r rT T ^ T ✓ t 

•if u 'i^T ti j *»ujt a library 504 includes the inserts in the form of URLs (web 

mainly tor physical delivery, all documents to be delivered J ,, . n^T^m . • iT >- i r- ^ L1 

i . • n 1 j * . , , C1 page addresses), PDF (Postscript Display Format, a portable 

electronically have a corresponding entry m mail run datafile , . ^ ,.„, 1 r f . ,, T J rt , 5, , 

. 4 , . , °, j ,. * l * ii display standard), or HTML (Hyper-Iext Markup 

220 in case the mail piece has to be delivered physically. T \ *m l ■ . L «r umi-j c 

Electronic mail pieces may require physical delivery, via 40 J^guage) files, which are comrn^ on the World Wide Web. 

regeneration processor 118 described in more detail J the ""ft pr0C6SS 520 P rom P ls the «iser for 

hereinafter, if the electronic delivery mechanisms do not templates, HTML files, text attachments e g. through a 

r n j *u 1 * -i • i- i dialog box or a form for each electronic delivery mecha- 

successfully de fiver the electronic mail piece. For example, . s _ . . „ rt , , ,/ ... 

, . .... . „ T „ - u r » • • i »| nism. The iob setup process 520 records and enables editing 

electronic mail piece 235 in FIG. 3 has a record in both mail . . J , . \ r - . 4 , . . - f 

, 4 fil . t » -i ^ . £i ^ of the user s selections of templates and inserts for each 

run datafile 220 and electronic mail run datafile 222. 45 , . , ~ e , . , 

electronic delivery mechanism. The output of the job setup 

Electronic Inserter process 520 is a job setup file, e.g. job setup file 402 and job 

As depicted in FIG. 4, electronic inserter 110 splits the setup file 518. 

electronic delivery printstream 224 into individual elec- Referring back to FIG. 4, electronic inserter 110 applies 

tronic mail pieces and packages them with an insert appro- 50 job setup file 402 to a batch of mail pieces in the electronic 

priate for the electronic delivery mechanism specified for the delivery printstream 224 for producing electronic mail 

electronic mail pieces. Electronic inserter 110 is preferably pieces 404, 406, and 408 with the appropriate insert 

a computer software application, which may be executed on instructions, e.g. insert instructions 414. The electronic 

the same computer as the printstream processor 102 or inserter 110 also reads out corresponding records from 

another computer on the same network. 55 electronic mail run datafile 222 for generating the applica- 

FIG. 4 depicts three electronic mail pieces 404, 406, and tion electronic delivery information 412 in each electronic 
408, which may be produced by electronic inserter 110. mail piece. Furthermore, the electronic inserter 110 stores 
Each electronic mail piece, e.g. piece 404, comprises a status information about each electronic mail piece in inter- 
document 410 obtained from electronic delivery printstream lock file 400. Each electronic mail piece is placed on a server 
224, which was split from raw printstream 200 by print- 6 0 executing message router 112, which may be a separate 
stream processor 102. The electronic mail piece also server from the mail server upon which the electronic 
includes electronic mail data instructions 412 derived from inserter 110 is executed, 
the corresponding record in the electronic mail run datafile 

222, and insert instructions 404 derived from job setup file Message Routing 

402. 65 The message router 112 detects that a new electronic mail 

Inserts for each batch of mail are defined by a job setup. piece has been received from the electronic inserter 110. The 

For example, a record in the mail run datafile 220 may call message router 112 decodes the delivery preference data 322 



09/29/2002, EAST Version: 1.03.0002 



US 6,343,327 B2 



8 



and 324, which was derived from the corresponding record 
in electronic mail run datafile 222 and appended to the 
electronic mail piece as electronic mail delivery instructions 
412 by electronic inserter HO. Message router 112 sends the 
electronic mail piece to an output server subsystem 113 
(shown in FIG. 1) for actual delivery. For example, if web 
server 116 is specified by the first delivery preference 322, 
the output server subsystem 113 sends the electronic mail 
piece to web server 116. The system may be configured to 
wait for a preset amount of time, e.g. four days, for the 
recipient to access the web page where the electronic mail 
piece was delivered. If the recipient has not accessed the 
web page in the preset amount of time, the electronic mail 
piece is considered not be delivered. For other delivery 
mechanisms, the delivery failure may be detected more 
directly, e.g., in the case of a busy signal for a fax number. 

If the electronic mail piece is not delivered according to 
the delivery mechanism specified in the first delivery pref- 
erence 322, the corresponding document is processed 
according to the second delivery preference 324 until all the 
delivery preferences have been exhausted. Status for each 
electronic mail piece is reported to status/regeneration pro- 
cessor 118 and stored in the interlock file 400. It is important 
for the message router 112 to be provided with a complete 
electronic delivery package, that is an electronic mail piece 
with insert instructions 414 for each electronic delivery 
mechanism, because the electronic mail piece may be in 
process for many days after the electronic inserter 110 has 
processed the entire batch. For example, the message router 
112 may have to wait days for the Web server 116 to be 
accessed before utilizing the second delivery option. 

The message router 112 communicates with the electronic 
inserter 110 through message files. For example, a separate 
downloaded configuration file (not shown) may specify 
whether to stop processing or ignore when an attachment file 
is missing. There is also communication for indicating that 
error conditions have been fixed and that the message router 
112 should restart processing if stopped. 

Status/Regeneration Processor 

The interlock file 400 is used for checking document 
status and determining which electronic mail pieces need to 
be regenerated if all the electronic delivery mechanisms 
have proved unsuccessful. In particular, the status/ 
regeneration processor 118, which may be a program execut- 
ing on mail server 600 in FIG. 6, scans the interlock file 400 
for documents whose status indicates that regeneration is 
necessary. For physical mail pieces this may occur because 
the physical inserter 106 generated a bad insert, e.g. an insert 
jammed. For electronic mail pieces, regeneration maybe 
necessary for those electronic mail pieces that have not been 
successfully delivered. 

Accordingly, the regeneration processor 118 outputs a 
"regen" file 602 containing the piece identifiers 300 of the 
documents that need to be regenerated, printed by printer 
104, and processed by physical inserter 106. 

While the present invention has been described in con- 
nection with what is presently considered to be the most 
practical and preferred embodiments, it is to be understood 
that the invention is not limited to the disclosed 
embodiment, but, on the contrary, is intended to cover 
various modifications and equivalent arrangements included 
within the spirit and scope of the appended claims. 

What is claimed is: 

1. A system for generating mail pieces for delivery to 
recipients in one of printed or electronic form comprising: 



10 



15 



20 



30 



35 



45 



50 



55 



60 



65 



a printstream processor to receive a printstream, said 
printstream including mail piece data corresponding to 
a plurality of mail pieces, each one of said plurality of 
mail pieces intended for a respective recipient, said 
printstream processor separating said printstream into 
at least one of a physical delivery printstream and an 
electronic delivery printstream based on a respective 
preference prescribed by each respective recipient; 

a printer coupled to the printstream processor for printing 
the physical delivery printstream to create a plurality of 
printed documents, each of said printed documents 
corresponding to a respective one of said plurality of 
mail pieces that is to be delivered in a printed form; 

an inserter system coupled to the printer for generating 
mail pieces in printed form, wherein each mail piece in 
printed form includes one of the plurality of printed 
documents and wherein at least one of the mail pieces 
in printed form include respective printed inserts; 

an electronic inserter coupled to the printstream processor 
for separating the electronic delivery printstream into a 
plurality of electronic documents, each of said elec- 
tronic documents corresponding to a respective one of 
said plurality of mail pieces that is to be delivered in 
electronic form, and for generating mail pieces in 
electronic form, wherein each mail piece in electronic 
form includes one of the plurality of electronic docu- 
ments and wherein at least one of the mail pieces in 
electronic form includes respective electronic inserts; 
and 

a message router coupled to the electronic inserter for 
delivering the mail pieces in electronic form. 

2. The system of claim 1, further comprising a regenera- 
tion processor for receiving piece status information, said 
regeneration processor causing a mail piece corresponding 
to a mail piece in electronic form to be generated in printed 
form if the piece status information of the mail piece in 
electronic form indicates that the electronic mail piece has 
not been received by an intended recipient within a prede- 
termined period of time. 

3. The system of claim 1, wherein the message router is 
configured to deliver at least one of the mail pieces in 
electronic form to a World Wide Web server and wherein the 
electronic insert corresponding to the at least one of the mail 
pieces in electronic form is a link to a page on the World 
Wide Web. 

4. The system of claim 1, wherein the message router is 
configured to deliver at least one of the mail pieces in 
electronic form via electronic mail. 

5. The system of claim 1, wherein the message router is 
configured to deliver at least one of the mail pieces in 
electronic form to a facsimile machine. 

6. The system of claim 1, wherein the message router is 
configured to selectively deliver the mail pieces in electronic 
form by one of a plurality of delivery mechanisms based on 
recipient preference. 

7. The system of claim 6, wherein the message router is 
configured to send a notification message by another of the 
plurality of delivery mechanisms confirming delivery of the 
mail pieces in electronic form. 

8. A method for generating mail pieces for delivery to 
recipients in one of printed or electronic form comprising: 

receiving a printstream, said printstream including mail 
piece data corresponding to a plurality of mail pieces, 
each one of said plurality of mail pieces intended for a 
respective recipient; 

separating said printstream into at least one of a physical 
delivery printstream and an electronic delivery print- 
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stream based on a respective preference prescribed by 
each respective recipient; 
printing the physical delivery printstream to create a 
plurality of printed documents, each of said printed 
documents corresponding to a respective one of said 5 
plurality of mail pieces that is to be delivered in a 
printed form; 

generating mail pieces in printed form, wherein each mail 
piece in printed form includes one of the plurality of 
printed documents and wherein at least one of the mail 10 
pieces in printed form include respective printed 
inserts; 

separating the electronic delivery printstream into a plu- 
rality of electronic documents, each of said electronic j5 
documents corresponding to a respective one of said 
plurality of mail pieces that is to be delivered in 
electronic form; 

generating mail pieces in electronic form, wherein each 
mail piece in electronic form includes one of the 20 
plurality of electronic documents and wherein at least 
one of the mail pieces in electronic form includes 
respective electronic inserts; and 

delivering the mail pieces in electronic form. 

9. The method of claim 6, further comprising: 2 5 
receiving piece status information about one of said mail 

pieces in electronic form; and 
generating in printed form a mail piece corresponding to 
a mail piece in electronic if the piece status information 
of the mail piece in electronic form indicates that the 30 
electronic mail piece has not been received by an 
intended recipient within a predetermined period of 
time. 

10. The method of claim 8, wherein: 

the step of delivering the mail pieces in electronic form 35 
includes delivering at least one of the mail pieces in 
electronic form to a World Wide Web server, and 

the step of generating the mail pieces in electronic form 
includes inserting a link to a page on the World Wide 
Web. 40 

11. The method of claim 8, wherein the step of delivering 
includes delivering at least one of the mail pieces in elec- 
tronic form via electronic mail. 

12. The method of claim 8, wherein the step of delivering 
includes delivering at least one of the mail pieces in elec- 45 
tronic form to a facsimile machine. 

13. The method of claim 8, wherein the step of delivering 
includes selectively delivering the mail pieces in electronic 
form by one of a plurality of delivery mechanisms based on 
recipient preference. 50 

14. The method of claim 13, further comprising: 
sending a notification message by another of the plurality 

of delivery mechanisms confirming delivery of the mail 
pieces in electronic form. 55 

15. A method for generating mail pieces as recited in 
claim 8, further comprising the steps of: 

providing a plurality of instruction templates, wherein 
each template identifies a format corresponding to one 
of a plurality of electronic delivery mechanisms; 60 

associating each mail piece in electronic form with at least 
one of the plurality of instruction templates; and 

wherein the step of delivering the mail pieces in electronic 
form further comprises delivering the mail pieces in 
electronic form by one of the plurality of electronic 65 
delivery mechanisms associated with the at least one of 
the plurality of instruction templates. 
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16. A method for generating mail pieces as recited in 
claim 15 further including the steps of: 

associating at least one mail piece in electronic form with 
at least first and second templates, wherein the first 
template provides a first choice electronic delivery 
mechanism and the second template provides a second 
choice delivery mechanism. 

17. A method for generating mail pieces as recited in 
claim 16 further including the steps of: 

determining if the at least one mail piece in electronic 
form was delivered by the first choice electronic deliv- 
ery mechanism; and 

delivering the at least one mail piece in electronic form by 
the second choice delivery mechanism if the at least 
one mail piece in electronic form was determined not to 
be delivered by the first choice delivery mechanism, 

18. A method for generating mail pieces as recited in 
claim 17, further including the step of: 

waiting a predefined amount of time before performing 
the determining step. 

19. A method for generating mail pieces as recited in 
claim 15 further including the step of: 

notifying a recipient, by a method other than the elec- 
tronic mechanism used to deliver the mail piece, that a 
mail piece in electronic form has been delivered by an 
electronic delivery mechanism. 

20. A method for generating mail pieces as recited in 
claim 19 wherein the step of notifying a recipient includes 
the step of notifying a recipient with a facsimile message 
indicating that the mail piece in electronic form has been 
delivered. 

21. A method for generating mail pieces as recited in 
claim 16 wherein the delivery mechanism is selected to 
deliver the mail piece in electronic form in accordance with 
one of the following delivery methods: an e-mail message; 
a pager message; a facsimile message or a site on the world 
wide web. 

22. A method for generating mail pieces as recited in 
claim 15 further including the steps of: 

providing insert instructions with each electronic mail 
piece indicating what electronic inserts are to be asso- 
ciated with the electronic mail piece; and 

wherein the step of delivering mail pieces in electronic 
form further includes delivering electronic inserts in 
accordance with the insert instructions. 

23. A method for generating mail pieces as recited in 
claim 15 further including the step of: 

encrypting the mail piece in electronic form before deliv- 
ering it to a recipient. 

24. A system for generating mail pieces as recited in claim 
1 further comprising: 

a database having a plurality of instruction templates, 
wherein each template corresponds to one of a plurality 
of electronic delivery mechanisms; 

a computer processor for associating each electronic mail 
piece with at least one instruction template; and 

wherein the message router delivers the electronic mail 
pieces and respective electronic insert mail pieces by 
one of the plurality of electronic delivery mechanisms 
in accordance with the at least one instruction template. 

25. A system for generating mail pieces as recited in claim 
24, wherein the message router is configured to deliver at 
least one of the electronic mail pieces to a World Wide Web 
server and the electronic insert is a link to a page on the 
World Wide Web. 
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26. A system for generating mail pieces as recited in claim 
24, wherein the message router is configured to deliver at 
least one of the electronic mail pieces via electronic mail. 

27. A system for generating mail pieces as recited in claim 
24, wherein the message router is configured to deliver at 5 
least one of the electronic mail pieces to a pager. 

28. A system for generating mail pieces as recited in claim 
24, wherein the message router is configured to deliver at 
least one of the electronic mail pieces to a facsimile machine 
and the electronic insert is a document. 
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29. A system for generating mail pieces as recited in claim 
24, wherein the message router is configured to selectively 
deliver the electronic mailpieces to a web server, an elec- 
tronic mail address, a facsimile machine, and a printer. 

30. A system for generating mail pieces as recited in claim 
24, wherein the message router is configured to send a 
notification message by one of the plurality of delivery 
mechanisms. 

***** 
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ABSTRACT 



A method of processing a mail run on a plurality of inserter 
systems, including first and second inserter systems, com- 
prising the following steps. A mail run data file (MRDF) is 
downloaded to a file server. Documents comprising mail- 
pieces of the mail run are scanned at each of the plurality of 
inserter systems. Each of the documents are scanned for an 
MRDF ID and a mailpiece ID. A MRDF data block is 
requested from the file server by each of the inserter systems 
based on the MRDF ID and mailpiece ID scanned at each of 
the plurality of inserter systems. The file server verifies that 
the respective request from each of the inserter systems has 
data available for the requested mailpiece ID and that the 
requested mailpiece ID has not been processed by any of the 
plurality of inserter systems. The file server allocates the 
requested MRDF data block respectively to each of the 
inserter systems when the data is available and the requested 
mailpiece has not been processed. Each inserter system uses 
mailpiece data from the respective MRDF data block to 
create a mailpiece at each of the plurality of inserter systems. 
The file server denies allocation of the MRDF data block 
requested by a first inserter system when the data is not 
available or when the requested MRDF data block has 
already been processed by a second inserter system. 

11 Claims, 10 Drawing Sheets 
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SYSTEM AND METHOD FOR MAIL RUN present invention, such parallel processing achieves the mail 

PROCESSING ON MULTIPLE INSERTERS run rate desired by high volume mailers and also detects 

duplicate mailpieces. missing mailpieces and provides 
FIELD OF THE INVENTION exception reporting through automatic MRDF processing 

, . I- ,5 across multiple inserters. 

The present invention relates generally to system and / . , . . 

method for processing a mail run on inserter systems and 1x1 accordance with the present invention a system and 

more particularly, to such system and method for processing method <* Pf^ing * mail run on a plurality of inserter 

a mail run on multiple inserter systems. systems including first and second inserter systems com- 

prising the following steps. A mail run data file (MRDF) is 

BACKGROUND OF THE INVENTION 10 downloaded to a file server. Documents comprising mail- 
pieces of the mail run are scanned at each of the plurality of 

The use of inserter systems, such as the Series 9 Inserter inserter systems. Each of the documents are scanned for an 

Systems manufactured by Pitney Bowes Inc. of Stamford MRDF ID and a mailpiece ID, A MRDF data block is 

Conn., is well known. Such inserter systems are used by requested from the file server by each of the inserter systems 

certain organizations for assembling large amounts mail- 15 based on the MRDF ID and mailpiece ID scanned at each of 

pieces for dispatch through the postal system. Examples of ^ e plurality of inserter systems. The file server verifies that 

such organizations are: banking institutions, utility the respective request from each of me inserter systems has 

companies, insurance companies, credit companies, and the data available for the requested mailpiece ID and that the 

like. Typically, such organizations create documents, such as requested mailpiece ID has not been processed by any of the 

billing documents, in a mainframe computer system that is 20 plurality of inserter systems. The file server allocates the 

separate from the inserter system that will process the requested MRDF data block respectively to each of the 

documents into such mailpieces. Each batch of documents is inserter systems when the data is available and the requested 

generally referred to as a "mail run". mailpiece has not been processed. Each inserter system uses 

Generally, inserter systems have processed mail runs mailpiece data from the respective MRDF data block to 

based on control codes printed on the documents being 25 create a mailpiece at each of the plurality of inserter systems, 

processed. Early versions of the inserter systems recognized The file server denies allocation of the MRDF data block 

limited control information, such as first document of a requested by a first inserter system when the data is not 

mailpiece and number of documents in a mailpiece. Later available or when the requested MRDF data block has 

versions evolved into more sophisticated control already been processed by a second inserter system, 
applications, such as prioritized selections of optional 3° 

inserts. DESCRIPTION OF THE DRAWINGS 

Most recently, inserter system technology has evolved to ^ aboyc and othcr objccts ^ adages 0 f the present 

include the processing of a mail run based on an electronic will ^ apparcnt ^ consideration of the fol- 

^me,referred toheremas aniadrun lowifl detailcd dcscri tion> ^ in conjunction with 

that is generated off line from the inserter system, for accon3paiiyilIg drawings, in which like reference characters 

example, by the niaim^e computer which created the , cfer to ^ ^,^0^ and in which: 

mail run documents. The MRDF is a file containing indi- , . . a . 

vidual mailpiece records for all the mailpieces in a mail run. FIG. 1 15 a I""* flow chart for mn dala me 

Since the inserter system perforros doaiment tracking for P rocessm « OD a m & mserter s y stem; 

each of the mailpieces based on the mailpiece record in the 40 2 (2A-2B) is a flow chart for mail run data file 

MRDF. the inserter system can verify the mail run integrity processing on multiple inserter systems in accordance with 

against the MRDF. Thus, the inserter system can detect me present invention; and 

duplicate mailpieces. missing mailpieces and can provide a FIGS. 3-11 are a schematic overview of the process 

summary of such detections. described in FIG. 2. showing the mail run data processing 

Generally, high volume mailers that process large mail 45 for two inserter systems; 

runs on a continuous basis use several inserter systems in * 

parallel to achieve a desired, high volume, mail run rate. DETAILED DESCRIPTION OF THE PRESENT 

Heretofore, the control of multiple inserter systems running INVENTION 

a single mail run has been limited to controlling each inserter ^ ^ describing the present invention, reference is made to 

system separately from one another. Such control requires ^ drawings, wherein there is seen FIG. 1 a flow chart of 

an inspection of some type to verify the integrity of the pr i or art mail run data file processing on a single inserter 

completed mail run. Thus, such high volume mailers have system. When a mail run is generated by the mainframe 

given up the mail run integrity associated with the MRDF computer, a mail run data file ("MRDF") is created. The 

processing on single inserter systems. 55 MRDF contains a record of information for every mailpiece 

It is an object of the present invention to provide MRDF in a mail run. For each mailpiece, the mainframe computer 

processing using the multiple inserter systems. It is a further generates a barcode that contains a mail run data file 

object of the present invention to achieve the same level of identifier and a mailpiece ID corresponding to the mailpiece 

mail run integrity for a mail run processed on multiple record in the MRDF. 

inserter systems as would be achieved if processed on a ^ At ^ m mc mrtjp is downloaded to a file server, 

single inserter. referred to herein as an office manager server ("OMS"). that 

SUMMARY OF THE INVENTION communicates with the inserter system. When the inserter 

system begins processing a mail run. the inserter system 

The present invention provides a system and method for scans the barcode of each document being processed and. at 

achieving full mail run integrity during MRDF processing of 65 step 102. the inserter system controller (ISC) requests a data 

a mail run that is processed in parallel on multiple inserter block based on the MRDF ID and mailpiece ID scanned 

systems. It has been found that in accordance with the from the barcode. The data block is a subset of the MRDF. 
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The OMS responds to the request by either downloading to 
the Inserter system, at step 108. the data block corresponding 
to the MRDF ID and mailpiece ID, or denying allocation, at 
step 106, because the MRDF ID or mailpiece ID is not 
correct or because the mailpiece ID is a duplicate to one 
previously processed in the mail run. At step 110. the ISC 
uses MRDF data to create the mailpiece on the inserter 
system and sends the results of the mailpiece creation to the 
OMS which logs such results in a log file. At step 112. the 
ISC continues data block processing to the end of each 
respective block and requests the next block from the OMS 
at step 114. For subsequent data block steps 102-112 are 
repeated. The inserter system processes the mailpieces 
through the end of the block of data, and automatically 
requests additional block of data until the last mailpiece in 
the mail run is processed. During mailpiece processing, the 
inserter system tracks and reports back to the OMS the 
damaged, duplicate or missing mailpieces within the data 
block. The inserter system notifies the OMS when the last 
mailpiece has been processed, at step 114. At the end of 
mailpiece processing, the OMS verifies that all mailpieces 
were in fact processed and identifies all mailpieces not 
processed for the mail run. at step 116. 

Referring now to FIGS. 2A and 2B and FIGS. 3-11, the 
mail run data file processing on multiple inserter systems in 
accordance with the present invention is showa For ease of 
description, the present invention is described for two 
inserter systems. It will be understood by those skilled in the 
art that the present invention is suitable for more than two 
inserter systems processing the MRDF mail run in parallel. 

At step 200, the MRDF 300 is downloaded from a 
mailer's mainframe computer system 302. which generates 
the documents of the mailpieces. to the OMS 304. OMS 304 
is preferably a separate processor that communicates with 
both the mainframe 302 and ISO of inserter system 306 and 
ISC2 of inserter system 308. In an alternate embodiment 
(not shown). OMS 304 can be a separate processor resident 
in inserter system 306 or can be a separate application 
program/task in one of the ISCs. such as ISC1. At step 202. 
inserter system 306 scans a barcode on a document and ISO 
sends to OMS 304 a request for a data block corresponding 
to the MRDF ID and mailpiece ID scanned If. at step 204. 
data is available for the mailpiece ID and. at step 206, the 
mailpiece ID has not already been processed, the OMS 304 
makes an MRDF block 310 and a log file 312 and sends a 
block allocated confirmation to ISO, at step 210. If. at step 
204. data is not available for Che mailpiece ID or, at step 206. 
the mailpiece ID has already been processed, then, at step 
208 block allocation is denied by OMS 304. At step 212. 
ISO uses MRDF data from MRDF block 310 to create the 
mailpiece. logs the results of the mailpiece creation in log 
file 312. and requests a new data block based on the next 
mailpiece ID scanned. The MRDF processing for ISO 
repeats steps 204-212 until the last mailpiece in the MRDF 
is processed or the OMS 304 communicates otherwise. 

At step 214. inserter system 308 scans a barcode on a 
document and ISC2 sends to OMS 304 a request for a data 
block corresponding to the MRDF ID and mailpiece ID 
scanned. If. at step 216. data is not available for the 
mailpiece ID or. at step 220. the mailpiece ID has already 
been processed, then at step 218 or step 222 respectively, 
allocation is denied, ff data is available for the mailpiece ID 
and the mailpiece ID has not already been processed, then, 
at step 224. OMS 304 determines if ISC2 is requesting a 
block of data beginning with a mailpiece ID in the block 
already allocated to ISO. If not already allocated to ISO. 
the process continues at step 236 which is described below. 



4 

If allocated to ISO. at step 228. OMS 304 requests ISO to 
stop at a mailpiece immediately before the mailpiece 
requested by ISO. At step 230, ISO responds whether it 
has processed the mailpiece requested by ISO. If it has. at 

5 step 232, ISO continues processing its current block and 
OMS 304 denies ISO's request because duplicate mail- 
pieces have been detected. If ISO has not processed the 
mailpiece requested by ISO, at step 234, ISO sets a new 
end of block at the piece before the mailpiece requested by 

10 *C2. 

At step 236. OMS 304 allocates an MRDF block 320 and 
creates a log file 322 and sends a block allocated confirma- 
tion to ISO. At step 238, ISO uses MRDF data from 
MRDF block 320 to create the mailpiece. logs the results of 

15 the mailpiece creation in log file 322. and requests a new 
data block based on the next mailpiece ID scanned. The 
MRDF processing for ISO repeats steps 214-240 until the 
last mailpiece in the MRDF is processed or the OMS 304 
communicates otherwise. At step 240. ISO and ISO con- 

2Q tinue respective data block processing to the end of respec- 
tive data blocks, at which time ISO and ISO request new 
blocks respectively, at step 242. At the end of all MRDF 
processing, at step 244. OMS 304 consolidates all allocated 
blocks for ISO and ISO and determines whether any 

23 mailpieces were not processed. OMS 304 creates a file 
reflecting missing mailpieces. 

As previously described, OMS 304 controls duplicate 
block/piece detection across multiple inserter systems. The 
following description is for more than two inserter systems 

30 performing the MRDF processing of a mail run. When ISO 
requests a block of starting with a mailpiece ID that is 
already in a block that has been processed by one of the other 
ISCs (as shown in FIGS. 7 and 10, ISO). OMS 304 
determines duplicate material immediately and denies the 

35 download request to ISO. ISO automatically clears the 
deck of inserter system 308 and processes the cleared 
mailpiece accordingly. When ISO requests a block starting 
with a mailpiece ID in a block that is in process on another 
ISC (as shown in FIGS. 8 and 9, ISO). OMS 304 sends a 

40 message to the ISO. requesting ISO to stop at the mail- 
piece before the mailpiece ID in the request The response by 
ISO depends on whether the mailpiece has already been 
processed. If the mailpiece has not been processed, the ISO 
sets a new end of block to the mailpiece immediately 

43 preceding the requested piece, and OMS 304 downloads the 
requested block to ISO. If the mailpiece has been processed 
by ISO. ISO receives a download denied response from 
OMS 304 which indicates duplicate material. ISO auto- 
matically clears deck and process the mailpiece accordingly. 

50 In the preferred embodiment of the present invention, 
each EC, for example ISO or ISO. detects duplicate or 
missing material within a data block. 310 or 320, allocated 
by the OMS. Each ISC can be programmed to allow a 
predetermined number of missing pieces to be detected and 

55 marked as missing without stopping the inserting system. 
Likewise, the ISC can be programmed to identify a prede- 
termined number of duplicates that can be outsorted from 
further processing. 
Whenever an inserting system deck is cleared at by an 

60 ISC. the ISC sends a last mailpiece processed message to 
OMS 304 with the correct last mailpiece ID. This produces 
an automatic download of a block to the ISC from the OMS 
when the inserter system is restarted by an operator. If the 
clear deck is initiated because the inserter system detects an 

65 end of block, the inserter system closes the current block, 
restarts automatically after deck is cleared and requests a 
new block. 
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Log files, for example 312 and 322, are created at OMS 
304, for each MRDF block. In the preferred embodiment, 
the log files are copies of the MRDF with a result field added 
and initialized to 20. Table I represents codes used in the 
result field. 5 

Table I 

Result Codes 

0- processed at ISC 

1 - damaged on input 

2- lost on output 
4-damaged on chassis 
6-never seen on input 

10-OMS close MRDF piece is 
20-OMS initialize 

In the preferred embodiment, the log files are initially 
placed in the ISC home directory in OMS 304. When the 
ISC sends last block message for a block, the OMS copies 
the block and the log files into a custom subdirectory in 20 
OMS 304 with an appropriate MRDF name and deletes the 
block and log files from the ISC home directory. 

An exception file, which may be located in the same 
custom subdirectory, consists of a log of all mailpieces not 
marked with 0 in the result fields when the MRDF is closed. 25 
This file is used for the regeneration of mailpieces. 

While the present invention has been disclosed and 
described with reference to a single embodiment thereof, it 
will be apparent, as noted above, that variations and modi- 
fications may be made therein. It is, thus, intended in the 30 
following claims to cover each variation and modification 
that falls within the true spirit and scope of the present 
invention. 

What is claimed is: 

1. A method of processing a mail run on a plurality of 35 
inserter systems, said plurality of Inserter systems including 
first and second inserter systems, the method comprising the 
steps of: 

generating a mail run data file (MRDF) reflecting mail- 
pieces of a mail run to be processed; 

downloading the MRDF to a file server; 

scanning documents at each of the plurality of inserter 
systems, each of the documents being scanned for an 
MRDF ID and a mailpiece ID; 

requesting respectively an MRDF data block from the file 
server based on the scanned MRDF ID and mailpiece 
ID at each of the plurality of inserter systems; 

verifying for the respective requests from each of the 
inserter systems that data is available for the requested ^ 
mailpiece ID and that the requested mailpiece ID has 
not been processed by any of the plurality of inserter 
systems; 

allocating the requested MRDF data block respectively to 
each of the inserter systems when the data Is available 55 
and the requested mailpiece has not been processed; 

using mailpiece data from the respective MRDF data 
block to create a mailpiece at each of the plurality of 
inserter systems. 

2. The method of claim 1. further comprising the steps of: ^ 
denying allocation of the MRDF data block requested by 

a first inserter system when the data is not available; 
and 

denying allocation of the MRDF data block requested by 
the first inserter system when the requested MRDF data 65 
block has already been processed by a second inserter 
system. 
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3. The method of claim 1. further comprising the steps of: 
toennining whether the MRDF data block requested by 

a first inserter system has been allocated to a second 

inserter system; 
requesting the second inserter system to stop processing 

its data block at a mailpiece prior to the mailpiece ID 

requested by the first inserter system; 
continuing the second inserter system processing when 

the second inserter system has process the mailpiece 

corresponding to the mailpiece ID; 
denying the request of the first inserter system to prevent 

the processing of duplicate mailpieces. 

4. The method of claim 1. further comprising the steps of: 
determining whether the MRDF data block requested by 

a first inserter system has been allocated to a second 

inserter system; 
requesting the second inserter system to stop processing 

its data block at a mailpiece prior to the mailpiece ID 

requested by the first inserter system; 
acknowledging and responding at the second inserter 

system to the request to stop processing at a mailpiece 

prior to the mailpiece ID requested by the first inserter 

system; 

allocating the requested data block to the first inserter 

system; and 
creating a log file for the first inserter system, 

5. A system for processing mailpieces of a mail run on a 
plurality of inserters, comprising: 

a first processor including means for generating docu- 
ments for the mailpieces of the mail run, said first 
processor including means for generating a mail run 
data file (MRDF) reflecting the mailpieces of the mail 
run; 

a second processor operatively coupled to the first 
processor, said first processor downloading said MRDF 
to said second processor; 

controller means in each of the plurality of inserters for 
controlling the processing of the documents to form the 
mailpieces of the mail run, each of said controller 
means being operatively coupled to the second 
processor, wherein each of said controller means ini- 
tiates requests Co the second processor for MRDF data 
based on information relating to a particular mailpiece 
of the mail run, such information being scanned from 
documents processed on a respective one of said plu- 
rality of inserters, and wherein said second processor 
provides the requested data to the requesting one of 
said controller means when the requested data is in the 
MRDF and the mailpiece to which the requested data 
relates has not been processed by another one of said 
plurality of inserters, whereby each of said inserters 
processes the documents in accordance with the MRDF 
data received to create certain ones of the mailpieces of 
the mail run. 

6. The system of claim 5, wherein the information 
scanned from the documents includes an MRDF ID and a 
mailpiece ID, said second processor creating an MRDF 
mailpiece data block for each mailpiece ID and allocating 
said MRDF mailpiece data block to the requesting one of 
said controller means. 

7. The system of claim 6. wherein said second processor 
creates for each of said controller means a mailpiece log file 
into which results of each mailpiece creation by respective 
ones of said controller means is logged 

8. The system of claim 7. wherein said second processor 
denies allocation of a requested MRDF mailpiece data block 
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to the requesting one of said controller means when MRDF 
data is not available in the MRDF for a particular scanned 
mailpiece ID. 

9. The system of claim 8. wherein said second processor 
denies allocation of said requested MRDF mailpiece data 
block to the requesting one of said controller means when 
said requested MRDF mailpiece data block has already been 
allocated to another one of said controller means and said 
another one of said controller means has already com- 
menced processing of a mailpiece corresponding to said 
requested MRDF mailpiece data block. 

10. The system of claim 8, wherein said second processor 
allocates said requested MRDF mailpiece data block to the 
requesting one of said controller means when said requested 
MRDF mailpiece data block having already been allocated 
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to said another one of said controller means and said another 
one of said controller means acknowledges to said second 
processor that said another one of said controller means has 
not commenced processing of a mailpiece corresponding to 
said requested MRDF mailpiece data block and that said 
another one of said controller means will stop processing at 
a mailpiece before said mailpiece corresponding to said 
requested MRDF mailpiece data block. 

11. The system of claim 7. wherein said second processor 
creates an exception file at the end of the mail run, said 
exception file being based on results stored in the plurality 
of log files for the MRDF processing, said exception file 
including missing mailpieces and damaged mailpieces. 
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ABSTRACT 



A method and improved system for controlling an in- 
serter having a plurality of functional devices, including 
the steps providing a control system that divides the 
inserter into a plurality of logical stations each of which 
control at least one of the functional devices, separating 
the control system into a top-level, generic supervisor 
which is operative independent of the functional de- 
vices, and a lower level comprising the logical stations, 
and storing the supervisor and the logical stations in a 
central processor, the supervisor being operative for 
selecting an appropriate one of the logical stations at an 
appropriate time whereby the selected one of the logi- 
cal stations controls a corresponding one of the func- 
tional devices. The method further includes the steps of 
providing a plurality of distributed processors electri- 
cally coupled to the central processor and associated 
with the functional devices, and controlling the func- 
tional devices by the logical stations through the distrib- 
uted processors. 

11 Claims, 5 Drawing Sheets 
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4,497,040, issued Jan. 29, 1985 to Gomes et aL, and 

SYSTEM AND METHOD FOR TWO LEVEL assigned to the assignee of the present invention. 

REAL-TIME CONTROL FOR AN INSERTING By using the foregoing format, it was thought that 

MACHINE there would be no need to change any of the executable 

5 programs in the central processor, and that the same 

FIELD OF THE INVENTION supervisory program could be incorporated into the 

■ ^ , j , . A „ A central processor of each multi-station inserter. This 

The invention disclosed herem rektes generally to was ^ ^ for modules ^ were at 

inserter systems. More pamcukriy, Ais invention re- th e time the supervisory program was developed. How- 

lates to control systems for multi-station inserter svs- ji ji , , r . 

oja«^« iui muiu aumuu uiacitci jq ever> ^ new modules were developed it became clear 

* ems * that, at least for certain new modules, the supervisory 

BACKGROUND OF THE INVENTION program had to be revised to be capable of ninning the 

, . , , new modules and performing the control functions for 

Inserter systems, which assemble batches of docu- ^ new module . Such revision to the supervisory pro- 

ments for insertion into envelopes, are known m the art l5 gr3m not only required verification of the revised por- 

and are generally used by organizations which make tions but ^so req uired a reverification of the entire 

large mailings where the contents of each envelope may supervisory program to ensure that the revision had not 

vary. Large multi-station inserter systems typically effected the performance of the supervisory functions, 

include some or all of the following: a plurality of It is an object of the present invention to provide a 

feeder modules for feeding sheets into a batch; a web 20 supervisory control system that can be more easily 

module for separating webs into discreet sheets and adapted to handle new modules in an inserter configura- 

feeding the discrete sheets into the batch; folder mod- tion. 

ules for folding individual sheets or batches; an enve- It is a further object of the present invention to pro- 
lope module for feeding envelopes into which the vide a supervisory control system that facilitates adding 
batches are to be inserted; a transport system for con- 25 modules that perform new functions in an inserter sys- 
veying the batches through the various modules of the tern. 

inserter system; an insertion module for inserting the cttmmapv op thf TNVTNTrnw 
batches into envelopes; and meter modules for metering SUMMARY OF THE INVENTION 
the filled envelopes with appropriate postage. Addition- In accordance with the present invention, an inserter 
ally, multi-station inserter systems may include modules 30 control system is made up of two levels of processing, 
for assembling a collation of sheets fed from a feeder The top level of processing is referred to as a "supervi- 
module for further processing, and modules for turning s 01 ""- The supervisor is a generic part of the control 
the sheets or envelopes for further processing. A con- system that can be used on inserter systems of any con- 
trol system is used to synchronize the operation of the figuration. The lower level of processing is referred to 
various modules in the inserter system to assure that the 35 ^ a "station". The supervisor controls the inserter as a 
batches are properly assembled, inserted into envelopes of logical stations. Each station is configured for 
and, possibly, metered, at a high rate. independent handling of collations. The supervisor 
Although the types of modules used in the inserter **** appropriate data and commands to each station 
system are generally standardized, the configuration of in fo ! £r°cesshi8 a current collation at that station, 
the inserter systems are not. Typically, the multi-station 40 provldes a system «* 
inserter systems are configured to meet a particular method for confrollmg an mserter system as a senes of 
application of each customer. Thus, the configuration of ^ependent^tions. Each station is configured I inde- 
such inserter systems varies depending on the customer ^ ndent, y from » **» contaiiung a set of configura- 

„„ A t . „„^;„,,i„, „ !■.;„„ A_ Z. . ... non parameters for each station. In addition there is a 

and the particular apphcahon for the inserter system by which dcfine ^ processin g ^ 

the customer In customing large inserter systems ^ h fc ^ ^ ./function! may 

using generally standardized modules the flexibility of mclude m that occurs wSdn a central procJ- 

ttecontrol system to easdy adapt to any configuration ^ ful f ctions ^ co^^e with distrib- 

° t f^V^. vr" 11 ? 0 ^^ • * * * c < rt o^ uted processors associated with the various stations. 

In U S. Pat No. 4,547,856, issued on Oct. 15 1985 to ^ It ^ been found ^ ^ t ^ 

Piotroski et al and assigned to the assignee of the pres- ^ ^ to configure easily an inserter system includ- 
ed invention, there * disclosed a universal multi-station m new modules hdng controlled by the control sys- 
document inserter, mcludmg a central processor mter- tem . It has also been found that the top level supervisor 
connected to a plurality of distributed processors associ- does not need to be revised when a new module is 
ated with the inserter modules. A supervisory program 55 added t0 ^ inserter system. Only the lower level sta- 
operating in the central processor controls the modules tion that corresponds to the new module must be veri- 
of the inserter in accordance with instructions pro- fied. 

grammed into the distributed processors associated The control system is initialized by reading a conflgu- 

therewith. The supervisory program capable of running rat i on file which is preferably stored in permanent stor- 

all the modules of the inserter and performing all con- 60 age such as the hard drive of the central processor. The 

trol functions is stored in plug-in PROMS which are data contained in the file relates to a particular machine 

coupled to the central processor. An additional PROM that the control system is going to run. All stations and 

couple to the central processor includes a data table attributes of the stations are fully defined in this file, 

which specifies a particular inserter configuration and Stations can be added or deleted through the configura- 

the functions to be performed for that configuration by 65 tion file. As the configuration file is read into the sys- 

the executable routines in the supervisory program. tem, the **image" of the machine is built in data tables 

An example of a known method for customizing a located in memory of the central processor. This "im- 

multi-station inserter is provided in U.S. Pat No. age" reflects the number and types of stations defined in 
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the configuration file. New types of stations can be the inserter every time an error occurs, after a configu- 
added through the configuration file in conjunction rable number of times an error occurs in a row, or a 

with linking to station file libraries. special output handler may be used. The machine code 
The supervisor receives initialization data, which generates error messages when the inserter must stop of 
includes the type of station at each position in the in- 5 operator intervention is required to rectify the problem 
serter system, as well as functions that will be per- causing the error. 

formed at each station while documents are being pro- In accordance with the present invention a method 
cessed. A global station table includes a record for each and improved system for controlling an inserter having 
station that is configured for the particular inserting a plurality of functional devices includes the steps pro- 
machine. Each type of station (such as a feed station, 10 viding a control system that divides the inserter into a 
insert station or envelope station) will have its own plurality of logical stations each of which control at 
standard set of parameters that is entered into the table least one of the functional devices, separating the con- 
at an appropriate table position corresponding to the trol system into a top-level, generic supervisor which is 
location of such station in the inserter system. Addi- operative independent of the functional devices, and a 
tional configuration commands are sent to identify ap- 15 lower level comprising the logical stations, and storing 
propriate data paths for communication errors, status the supervisor and the logical stations in a central pro- 
messages and collation data. cessor, the supervisor being operative for selecting an 

The supervisor provides a generic method for pro- appropriate one of the logical stations at an appropriate 

cessing through the global station table which allows time whereby the selected one of the logical stations 

the stations to process independently. The table is pro- 20 controls a corresponding one of the functional devices, 

cessed based on real-time input indicating that an The method further includes the steps of providing a 

"event" has occurred, such as encoder position ticks plurality of distributed processors electrically coupled 

from the inserter. When the event occurs, an event to the central processor and associated with the func- 

handler is called, which then calls a table processing tional devices, and controlling the functional devices by 

function. Each function is called when an appropriate 25 the logical stations through the distributed processors, 

event, such as the encoder tick, has occurred. The su- __ 0 __ T __ T _ XT „, TV t^o 

pervisor has no knowledge of the actual processing that DESCRIPTION OF THE DRAWINGS 

occurs for each function. All functions return standard The above and other objects and advantages of the 

values which are used by the supervisor in controlling present invention will be apparent upon consideration 

the overall inserter. These values are handled by the 30 of the following detailed description, taken in conjunc- 

event handler and passed to a function that monitors the tion with accompanying drawings, in which like refer- 

running status of the inserter. ence characters refer to like parts throughout, and in 

The independent functions are passed a station identi- which: 

fication (Id) for accessing the configuration data for that FIG. 1 is a block diagram of a two level machine 

station, and a pointer to the data for a collation that is 35 control system architecture for an inserting machine in 

currently located in the station. Using this information, accordance with the present invention; 

the function can do its processing, independent of the FIG. 2 is a flow chart of an initialization of the high 

rest of the control system. The station Id is required level section of the machine control system of FIG. 1; 

since the same function can be used several times in a FIG. 3 is a flow chart of a message handler for a user 

system, for example there may be a plurality of a partic- 40 interface to the machine control system; 

ular type of feeder module in an inserter. There is a FIG. 4 is a block diagram of an event handler for the 

generic function used by each station for passing data to machine control system; and 

the next station. All data for communications between FIG. 5 is a block diagram of a job table processing 

stations is stored within the collation records that are loop for the machine control system, 

passed from station to station through the inserter. 45 ^ ^ 0 ^ TTW ,^ T ^ 

The collation data contains all of the dynamic infer- DETAILED DESCRIPTION OF THE PRESENT 
mation related to the processing of that particular colla- INVENTION 
tion. As a collation pointer is passed through the sta- In describing the present invention, reference is made 
tions, the data will be updated with the stations informa- to the drawings, wherein there is seen in FIG. 1 a dia- 
tion, including scanning data and error codes. Thus, 50 gram of a machine control system in accordance with 
with the stations configuration data, plus the dynamic the present invention. A detailed description of a multi- 
collation data, stations can process collations indepen- station inserter system including a control system com- 
dent of the rest of the inserter system. prising a central processor and distributed processors is 

The supervisor receives a limited set of commands provided in U.S. Pat. No. 4,547,856 issued Oct 15, 1985 

from the user interface. In addition to the configuration 55 to Piotroski et al., and assigned to the assignee of the 

commands, the user can command the machine to start present invention, which is hereby incorporated by 

and stop. There are also diagnostic commands which reference. 

can be run. Once the machine has been started, no input The inserting machine 5 is made up of stations which 

is required form the user interface to run the inserter. contain one or more devices. All interaction with ma- 

Periodically, data, such as piece counts, cycle speeds 60 chine control system 10 is through a user interface 12. 

and error conditions, are sent to the user interface for In addition to sending signals input by an operator, user 

display. When a collation has reached the end of the interface 12 also sends data, such as configuration data, 

inserter processing, the data for that collation is sent to based on inputs by the operator, 

the user interface for logging. Device 30 represents a physical device in the machine 

Errors are processed according to a configuration 65 that performs a function which a station 20 can control, 

definition for each error. The actions available for pro- Examples of such physical devices in an inserting ma- 

cessing an error are dependent on the modules present chine are a feeder and an optical scanner. Station 20 is a 

in the inserter system. For example, a station may stop logical device that to corresponds to one or more de- 
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vices 30 that cannot be access separately. An example of interface 12 at 176, 180. Supervisor 14 processes opera- 
a device 30 corresponding to station 20 is a feeder mod- tor initiated messages to control the machine: start ma- 
de comprising a feeder and an optical scanner as De- chine at 148, stop machine at 152 and one cycle at 156. 
vices. The supervisor 14 represents a generic high level At 160, a configure machine message calls the initializa- 
section of the machine control system 10 that is inde- 5 tion routine shown in FIG. 2. 

pendent of the devices 30 that make up the machine. Referring now to FIG. 4, a machine event handler of 

Stations 20 represent a lower level section of the ma- supervisor 14 is shown. The machine event handler is 

chine control system 10 that provides the direct control th e main processing routine of supervisor 14. At 200, an 

of the devices 30. Supervisor 14 commands and coordi- interrupt from an encoder tick or a timer tick begins the 

nates the interactions among the stations 20. 10 machine event handler. In the preferred embodiment of 

Referring now to FIG. 2, the initialization of supervi- fa e present invention encoder ticks create interrupts at 

sor 14 is shown. At step 100, supervisor 14 receives a rate Q f xqo per machine cycle. At 204 and 208, the 

static initialization data from the user interface 12. At machine event handler checks for emergency stop. At 

104, supervisor 14 initializes all global flags and table of 2 12 and 216, the machine event handler checks for a 

each station 20. 15 remote control command and sends the user interface a 

The station 20 table includes station records which message corresponding to the remote command. If the 

contain complete information for each station 20 in the machine event ^et ^ been called from an interrupt 

machme. For example, a station records include static for ^ encoder tick, and there is no new reset pulse, then 

statondata, such tas, station type, scanner confi at 230, the encoder tick is incremented. If there is a vaUd 

and feed W that relates to tte devices 30 ^ntrolled 20 reset pulse> men at m ^ machine event handler calls 

by the station 20. Further, each station record imcludes ^ stadon jobs temaMn for ^ le ^ 

pointers to a list of Actions that are performed by the re$ets ^ encoder to ^ At ^ ±e machme event 

devices 30 controlled by the station and a list of when to . • » . n i_- . , 

r xi_ Cm c ii i_ . ^ j • handler calls the station jobs and overall machine jobs 

perform the functions. Finally, each station record m- , . , r J , . , ~ , 

ctades collation data pointers when a collation is in the 25 gets 3 t st f tus /° r each J* P 6 *™^ ?™ 2 > 

realm of the device 30 controlled by the station 20. a ne ^ 2 ^ OT ^ * * Z 

Each station has access only to the collation within the ^ e ? cod " mterru P t , occurs ever ? 20 

realm of that station niillisecond when the machine is m delay or stop as long 

At 108 and 112, supervisor 14 initializes station job 35 a stop timer tick has not been set 

pointers. Each station may include a unique set of jobs 30 . *&™g *w to FIG 5, a job table process mg rou- 

which correspond to the station types, such as, feeder, **** oaSMby the machme event handler m FIG. 4 

folder, etc. However, each station 20 must include a ^ 311 f ncoder &ck mterrn ^ at m At ^ for 

send-to-next-station function that passes a collation to staUon ^ current eacotec tick is compared with the 

the next station 20. Each job includes the same parame- station's job encoder tick. If the current encoder tick is 
ters: station Id, collation pointer and encoder tick, 35 S3me or firmer than the station's job encoder tick 
which determines when the job is performed. J ob mav performed. At 258, there is a check for 

At 116 and 120, supervisor 14 initializes commands a conation at station. If no collation is present at the 

and configuration data to each station 20. At 124, super- station, the routine returns to 254 for the next station. If 

visor 14 returns an initialization complete signal to user a collation is present, at 262, the collation record is 

interface 12, indicating that supervisor 14 is ready to 40 checked to determine if the collation requires a job at 

respond to operating commands from user interface 12. ^ s encoder tick, or if a previous job remains incom- 

In accordance with the present invention the inserter plete. At 266, the job function is called, the collation 

control system can handle any type of interface be- pointer is passed to the next station. After all stations 

tween the stations 20 and devices 30. In fact, the control nave been checked, the routine returns to the machine 

system can control a machine including different inter- 45 event handler at 270. 

faces to different devices 30. This is possible because for 111 accordance with the present invention there is one 

each station, the station table includes station records station record for each station. It is noted that a station 

that contain complete information for every station in in the software is not necessarily a station as perceived 

the machine. Since each station is a unique set of jobs m the hardware. For example, the turntable area may 

using different interfaces for various stations is possible 50 not be a "station" in the inserting machine, but the 

because a routine for an interface is encapsulated in the turntable job for the station controlling the turntable is 

station as one of the jobs for that station. Thus, in accor- a collection of functions specific to the turntable, 
dance with the present invention the routines for the In the preferred embodiment of the present invention 

interfaced) reside in the lower level of the machine the machine control system can be updated through the 

control system. In previous inserter control systems the 55 operating system whereby station functions can be dy- 

interface routines are part of the control system, such as namically linked to the system. For example, a station 

in the PROMS of the control system in U.S. Pat. No. can be defined to do functions x, y and z even though 

4,547,856, noted above. the supervisor does not know what x, y and z are. When 

Referring now to FIG. 3, supervisor 14 processes the jobs are loaded into the machine control system, the 

operating command messages received from user inter- 60 unique set of jobs for the station include what x, y and 

face 12. At 140, a message is received from user inter- z are and when they each occur. Thus, the functions are 

face 12. At 144, supervisor 14 determines the type of dynamically linked into the station table and station 

message received and directs the message to an appro- records. If there is a change in how a particular station 

priate routine at 148 through 172 accordingly. At the feeds, the feed function for that station can be change 

completion of the appropriate routine a true signal is 65 dynamically without effecting the functions of the other 

returned to the user interface at 180. If supervisor 14 is stations. This dynamic link functionality has been in 

unable to match the received message to one of the existence for a while, however, in the present invention 

routines 148-172, then a false code is returned to user it is part of a real time control system for an inserter. 
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In operation; when the inserting machine is turned on 
a job, such as job Al, is selected by an operator. Job Al 
may include functions x, y and z for a device 30c that is 
controlled by a station 20a. (The "a", designation is used 
to show a particular device and station.) Software rou- 5 
tines for functions x, y and z are downloaded into the 
memory that relates to station 20a. The data tables for 
job Al tell the supervisor 14 what functions x, y, z are. 

If device 30 a is a new type of device that is being 
added to an existing machine, functions x, y, z are added 10 
to the dynamic link library of the machine control sys- 
tem. The supervisor 14 knows through the configura- 
tion table that a new station 20a has been added and that 
station 20a is to execute functions x, y and z. But super- 
visor 14 does not know what functions x, y and z do. IS 
Supervisor 14 only knows that when it is time to do 
something at station 20a functions x, y or z must be 
called. If new functions a, b and c must later replace 
functions x, y, z for the station 20a, or a new device 
with functions a, b and c is to be added, then functions 20 
a, b and c have to be added to the dynamic link library. 
Thus, when a new device is developed it can be added 
to the inserting machine and controlled by the control 
system without supervisor 14 knowing what hardware, 
i.e. type of device, it is controlling. This is a direct 25 
benefit to a manufacturer of the inserting system be- 
cause a new device can be added to the machine with- 
out any change to the top level supervisor 14. Hereto- 
fore, PROM-based configurations, such as in U.S. Pat. 
No. 4,547,856, have been hard coded in the PROM. 30 
Although an operator could override the hard code on 
a temporary basis in memory, the operator would have 
to know what functions must be performed to know 
how to override the hard code. However, in accor- 
dance with the present invention once the possible jobs 35 
are saved defined and stored, then any of the jobs can be 
selected and the machine is automatically configured 
for that job without any further effort by the operator. 

Functions x, y and z actually control the device, 
however, supervisor 14 only knows when to call x, y or 40 
z. For example, if device 30a is a feeder, x may be feed, 
y may be read and z may be pause. For one customer, x, 
y and z are functions for station 20a. However for an- 
other customer, station 20a may be only performing 
functions x and z. Through dynamic linking, nothing 45 
has to be done to the machine to change from the first 
customer's configuration to the second customer's con-, 
figuration. In the past, any change in configuration 
would have required a change to the configuration 
programmed in a configuration PROM. Thus, the pres- 50 
ent invention provides an direct benefit to operators of 
the inserting machine by eliminating such a rigid re- 
quirement 

While the present invention has been disclosed and 
described with reference to a single embodiment 55 
thereof, it will be apparent, as noted above that varia- 
tions and modifications may be made therein. It is also 
noted that the present invention is independent of the 
machine being controlled, and is not limited to the con- 
trol of inserting machines. It is, thus, intended in the 60 
following claims to cover each variation and modifica- 
tion that falls within the true spirit and scope of the 
present invention. 

What is claimed is: 

1. In a document inserter including a plurality of 65 
functional devices and distributed processor means op- 
eratively coupled to each of the functional devices, and 
central processing means connected to the distributed 
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processor means and having stored therein a supervi- 
sory program capable of real-time control of all the 
functional devices, an improvement to the supervisory 
program comprising: 
a top level of processing comprising a supervisor 
which generically controls the inserter as a group 
of independent functional devices; and 
a lower level of processing comprising a plurality of 
logical stations that are operatively controlled by 
said supervisor, each of said stations interfacing 
with one of the distributed processor means for 
controlling at least one of the functional devices, 
wherein each of said stations include a station re- 
cord containing complete information for the func- 
tional devices being controlled thereby. 

2. The improvement of claim 1, wherein said station 
record includes station configuration data, pointers to 
device functions that are performed by the functional 
devices and an instant when to perform said device 
functions, and collation data pointers when a collation is 
at a functional device controlled by the station. 

3. The improvement of claim 2 wherein a user inter- 
face sends said configuration data to said supervisor 
reflecting configuration of the inserter as selected by an 
operator, said supervisor initializing said stations in 
accordance with said configuration data. 

4. The improvement of claim 3 wherein said supervi- 
sor includes a machine event handler that operates on 
an interrupt basis, said machine event handler calling a 
particular station to perform a specific one of said de- 
vice functions based on an interrupt count. 

5. The improvement of claim 4 wherein each of said 
stations send a specific functional signal to an associated 
functional device at the appropriate time based on the 
interrupt count matching said instant when to perform 
said device functions. 

6. A method of improved supervisory control of an 
inserting system including a plurality of functional de- 
vices, comprising the steps of: 

providing a central processor, 

providing a software control system that divides the 
inserting system into a plurality of logical stations 
each of which control at least one of the functional 
devices; 

separating the software control system into a top- 
level, generic supervisor program which is opera- 
tive independent of the functional devices, and a 
lower level comprising said logical stations; and 

storing said supervisor program and said logical sta- 
tions in the central processor, said supervisor pro- 
gram being operative for selecting an appropriate 
one of said logical stations at an appropriate time 
whereby said selected one of said logical stations 
controls a corresponding one of said functional 
devices. 

7. The method of claim 6, comprising the further 
steps: 

providing a plurality of distributed processors electri- 
cally coupled to the central processor and associ- 
ated with said functional devices, said logical sta- 
tions controlling said functional devices through 
said distributed processors. 

8. The method of claim 6, comprising the further 
steps of: 

providing configuration data to said supervisor pro- 
gram through a user interface reflecting a configu- 
ration of the inserter; and 
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initializing said logical stations in accordance with 

said configuration data. 
9. The method of claim 8, comprising the further 
steps of: 

providing a station record for each of said logical 
stations in the central processor; and 

initializing each of said station records with respec- 
tive station configuration data and pointers to de- 
vice functions that are performed by the functional 
devices controlled by the respective logical station. 



10 



10 



10. The method of claim 9, comprising the further 
step of: 

keeping track of collations being process in the in- 
serter by collation pointers in said station records. 

11. The method of claim 10, comprising the further 
step of: 

calling a particular one of said logical stations at the 
instant specified in a corresponding one of said 
station records; and 

providing control signals from said particular logical 
station to a corresponding functional device. 
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It is a still further object of the present invention to 
UNIVERSAL MULTI-STATION DOCUMENT provide a multi-station document inserter which facili- 

INSERTER tates servicing. 

It is a still further object of the present invention to 
MICROFICHE APPENDIX 5 provide a multi-station document inserter having a cen- 

The supervisory program for the central processor is tral contro1 display which visually displays and de- 
set forth in the accompanying Microfiche Appendix sc " bes mserter fau,ts in human reada We form, 
including 3 microfiche having a total of 173 frames 1 IS a stlli further ob J ect of the P resent inv ention to 

The program for configuring the configuration 10 pf0Vlde a " ult >-?ation document inserter which per- 
PROM of the central processor is set forth in the ac m * ™™ r \f™t™ by the operator, 
companying Microfiche Appendix in PASCAL lan- lX * 3 stdl ^ rther 0bj f X of the ? resent >™»f°n to 

guage including 1 microfiche having a total of 56 !^ *™ who f . cc f 
frames. figuration and functions may be readily changed in the 

The programs for a high ratio feeder, high speed 15 ^If is a still further object of the present invention to 
f^^r^ Pr ° vide a sta ndardi 2 ed ^configurable mZZol 

mi™fi^^ PP mClUdmS 1 document inserter which facili ^ manufacture, 

microfiche having a total of 36 frames. BrieflVj in accordance with the mventi a 

The program for the scanner interface arcuits is set met hod and associated apparatus is disclosed for pro- 
forth m the accompanying Microfiche Appendix in- 20 yiding a universaJ multi . station document m _ 
eluding 1 microfiche having a total of 27 frames. c i uding th e s t eps of providing a plurality of feeder sta- 

BACKGROUND OF THE INVENTION tions for feedin 8 documents in response to signals from 

a central processor, providing each feeder station with 

The present invention relates to document inserters, a unique address, storing feeder programs in distributed 

and more particularly to multi-station document insert- processors associated with the feeder stations which 

ers * . provide instructions to each feeder station for feeding 

Kjiown multi-station document inserters generally documents storing a supervisory program in the central 
employ discrete elements and are manufactured and processor which is capable of providing address and 
wired for each specific customer application. Each such ^ command signals to the distributed processors of the 
document inserter is manufactured as virtually a one of feeder stations, and interconnecting the central proces- 
a kind machine with the attendant costs associated sor and the distributed processors for the transmission 
therewith. Such apparatus typically require many of signals so that upon receipt of the proper address and 
weeks to design and manufacture, require substantial command signals at the feeder stations, the feeder sta- 
operator training time to operate, and are difficult and 35 tions will undergo certain document feeding functions 
time consuming to service, One such multi-station doc- under control of the central processor in accordance 
ument inserter is disclosed in U.S. Pat. No. 3,606,728 with instructions programmed into the distributed pro- 
issued on Sept. 21, 1971, to Sather et al., and assigned to cessors associated therewith. 

Bell and Howell Company, Phillipsburg, New Jersey. Other objects, aspects and advantages of the present 

ct i\a\jt ADvnc tot? t vtt 7r ™ rtV1 40 invention will be apparent from the detailed description 

SUMMARY OF THE INVENTION considered in conjunction with the preferred embodi- 

It is an object of the present invention to provide a ment of tfl e invention illustrated in the drawings, as 

universal multi-station document inserter. follows: 

It is a further object of the present invention to pro- t*rtpf hpqpp tptt^m npr tuc t\t> awtmpo 

vide a universal multi-station document inserter which 45 BRIEF DESCRIPTION OF THE DRAWINGS 

may be readily adapted to a particular customer appli- 1 ^ a P 61 " 5 ?^^ view of a multi-station docu- 

cation without reprogramming. ment inserter in accordance with the present invention; 

It is a further object of the present invention to pro- FIGS. 2, 2a-2b are schematic diagrams of the layout 

vide a modularly expandable multi-station document of the feeder moduies and circuits of the multi-station 

inserter. 50 document inserter; 

It is a still further object of the present invention to FIG * 3 is a bIock dia S ram of the electronic circuits 

provide a multi-station document inserter having auto- US ™i? 0 th f " lukl - statl0n ^document inserter; 

matic start up and shut down sequences to ensure . FI ? S - 4 ; are thematic diagrams of the feeder 

proper document collation. mt ^ c cir c cul £ u 

It is a still further object of the present invention to 55 - t FI f GS * *\ 5a ' S f C m schematIC dia S rams of the wanner 

provide a multi-station document inserter with a diag- "Sr? , u ^ ^ * t 

nostic mode for access by a service technician. ™f* *> ^ ™ SchematlC dia 8 rams of the lrans ' 

t* „ „*:n t_- * * 1. . P ort interface circuit: 

urovS S„ r ° f ^ P re r ! en V mVent, ° n to FIGS, la-lh, Ij-lh are How chartsof the supervisory 
ESSf ^tanon document mserter having a cen- w ^ for use ^ the ^ d ^ * 

It is a still further object of the present invention to for use in a high ratio feeder- 
provide a multistation document inserter which is user FIGS . 9a _ 9e m flow charts of ^ feeder program 
triendly. for use m a hJgh gpeed feeder . 

It is a still further object of the present invention to 65 FIGS. lOo-lOe are How charts of the feeder program 
provide a multi-station document inserter which is less for use in an envelope feeder; 

dependant upon operator skill than known document FIGS, llo-ll/are flow charts of the feeder program 
inserters. f or ^ m a burster-folder; and 
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FIGS. 12a-12h, 12/-12n, \lp-Xlr are flow charts of ' ing number of feeder modules between 4 and 12, as 

the scanner program for use in the scanner interface desired. -A main chassis 42 includes 4 or 6 document 

circuits. feeder stations, excluding the envelope feeder 48. An 

intermediate module 44 includes 4 document feeder 

DETAILED DESCRIPTION 5 stations and an end mo dule 46 also includes 4 feeder 

Referring to FIG. 1, a document inserter in accor- stations, 
dance with the present invention is generally illustrated The electronic circuits of the multi-station document 
at 13. The document inserter 13 includes a plurality of inserter 40 are arranged such that the intermediate mod- 
serially arranged modules including an envelope feeder ule 44 may be readily electrically coupled to the main 
station or module 15 and six document feeder station or 10 chassis 42 which includes 4 or 6 feeder stations as de- 
modules, including five feeder modules designated 14, sired. The end module 46 may also be readily electri- 
16, 18, 20, 22, and burster-folder station or module 24. A cally coupled to the intermediate module 44 as desired, 
computer generated forms feeder 26 feeds continuous Thus, it is apparent from FIG. 2, that the inserter 40 
form control documents 27 having coded marks 28 may include 4,6,8,10, or 12 document feeder stations, 
thereon to the burster-folder 24 for separating and fold- 15 excluding the envelope feeder station 48, in accordance 
ing. The coded marks 28 on the control documents 27 with customer requirements. The feeder stations 1-12 
are sensed by a control scanner 29. Thereafter, the seri- are designated 50-76 beginning with the feeder station 
ally arranged feeder stations 22, 20, 18, 16 and 14 se- 50 closest to the envelope feeder 48 and ending with the 
quentially feed the necessary documents onto the trans- most remote feeder station 76, which is the control 
port deck 30 at each station as the control document 27 20 document feeder station. 

arrives at the respective station to form a precisely All the document feeder stations 50, 52, 54, 56, 58, 60, 
collated stack of documents which is transported to the 62, 64, 66, 68, 70, 74, and 76 are arranged in line to 
envelope feeder 15. Preferably, the transport deck 30 serially feed documents therefrom to form collated 
includes a ramp feed so that the control document al- stacks with the coded documents 27 (see FIG. 1) for 
ways remains on the top of the stack of advancing docu- 25 insertion into envelopes at envelope station 48. After 
ments. Such a transport deck is used in the INSER- being placed in an envelope and transported to an acces* 
TAMAX III Mail Inserter available from Pitney sory station, the envelope is imprinted with the proper 
Bowes, Inc. of Stamford, Conn. However, it should be postage and sealed by a postage meter 78. A second 
.understood that the transport deck may be of other postage meter 80 may be provided and used for a Post- 
types, such as that used in the INSERTAM AX II Mail 30 age Break if the documents in the envelope exceed a 
Inserter available from Pitney Bowes, Inc., of Stamford, predetermined number indicating additional postage is 
Conn, or the transport deck disclosed in U.S. Pat. No. necessary. Additional accessories such as multi-level 
3,934,867, issued on Jan. 27, 1976, to Frank A. power stackers for rejection of incomplete collations 
Oeschger, Jr. and assigned to Pitney Bowes, Inc. and for sorting various completed collation may be 

The collated stack of documents is inserted in a enve- 35 provided, e.g., by levels 82, 84, 86, 88, 90, 92, and 94. 
lope at the envelope station 15. The necessary postage is* The feeder stations 48 through 76 are arranged in 
provided and the envelope is sealed by a postage meter parallel between a signal bus 96 arid a power bus 98 so 
31, such as Pitney Bowes, Inc. Model 4255 Postage that each of the feeder stations 48 through 76 has a 
Meter. As desired, the completed envelopes may then unique address code in the signal bus 96. Further, the 
be transported to a single or multi-level stacker 32. 40 feeder station 76 most remote from the envelope feeder 
.Details regarding the components of the feeder modules station 48, which is normally but not necessarily a bur- 
including the arrangement of the clutches, brakes, mo- ster/folder, includes a control scanner interface circuit 
tors, and encoder therein may be obtained from U.S. which will be described in more detail with reference to 
Pat. No. 3,935,429, issued on Jan. 27, 1976, to George FIG. 5. Advantageously, any scanning multi-document 
N. Braneky et al., entitled, PROCESS AND APPA- 45 feeder may be used in this position to feed a control 
RATUS FOR CONTROLLING DOCUMENT document. The other feeder stations will also typically 
FEEDING MACHINES FROM INDICIA CON- include a scanner interface circuit to provide additional 
TAINED ON A DOCUMENT FED THEREFROM control Further, each feeder module 48-76 will include 
and assigned to Pitney Bowes, Inc. of Stamford, Con- a feeder interface circuit which will be described in 
necticut, the disclosure of which is incorporated herein 50 more detail with reference to FIG. 4. Advantageously, 
by reference, and from the INSERT AMAX III Mail the scanner and feeder interface circuits for each feeder 
Inserter previously referenced. module are physically the same. This is highly advanta- 

The inserter 13 includes a central control display 34 geous in providing a universal multi-station document 
which displays status messages and fault signals in inserter with intelligence present at each feeder/scanner 
human readable form and further enables the operator 55 module capable of carrying out certain feeding/scan- 
to control and change the configuration of the inserter ning operations in response to a central control com- 
13 via finger touch switches, as will be described in mand. 

more detail in copending patent application Ser. No. Further, as seen in FIG. 2, a supervisory control 

394,386 filed on July 1, 1982 in the names of Peter N. circuit 100 is electrically coupled to the signal bus 96 

Piotroski and John M. Gomes, entitled, USER 60 and to a transport interface circuit 102. A power supply 

FRIENDLY CENTRAL CONTROL DISPLAY 104 is coupled to the power bus 98, the supervisory 

FOR A MULTI-STATION DOCUMENT IN- control circuit 100 and to the transport interface circuit 

SERTER. 102. The feeder interface circuits and scanner interface 

Referring to FIG. 2, the layout of the feeder modules circuits in the feeder modules 50-76 are arranged in 

and circuits of the document inserter 13 is illustrated. 65 parallel between the signal bus 96 and the power bus 98. 

This document inserter is designated 40. It is a similar to Also coupled to the signal bus 96 and power bus 98 is an 

the document inserter shown in FIG. 1, but shows the accessory interface circuit 105. In response to signals 

modular arrangement of feeder modules having a vary- from the supervisory control circuit 100, the accessory 
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interface circuit 105 provides output signals to various 
accessories such as postage meters 78 and 80, and the 
multi-level power stackers 82, 84-94. Coupled to the 
supervisory control circuit 100 is the central control 
display 34, see also FIG. 1. 5 

The supervisory control circuit or central micro- 
processor 100 includes a single board computer, such as 
National BLC 20-4 available from National Semicon- 
ductor Corporation, or other similar single board com- 
puter available from Intel Corporation, and an auxiliary 10 
memory board such as National BLC 104 available 
from National Semiconductor Corporation, or other 
similar auxiliary memory board. The single board mi- 
crocomputer and auxiliary memory board include plug 
in sockets for receiving PROMS. A supervisory pro- 15 
gram capable of running all the devices of the inserter 
40 and performing all defined control functions is stored 
in the plug-in PROMS, which are plugged into the 
single board microcomputer and the auxiliary memory 
board. The program listing for the supervisory program 20 
is set forth in the accompanying Microficher Appendix. 
An additional PROM, a configuration PROM, includes 
a data table* which specifies a particular inserter config- 
uration and the functions to be performed for that con- 
figuration by the executable routines in the supervisory 25 
program. Suitable PROMS are Type 2716, available 
from National Semiconductor Corporation. The details 
of generating a configuration PROM for use in the 
universal multi-station document inserter of the present 
invention are found in copending patent application 30 
Ser. No. 394,385, filed on July 1, 1982 in the name of 
Peter N. Piotroski and John M. Gomes entitled, 
METHOD AND APPARATUS FOR CUSTOMIZ- 
ING A MULTI-STATION DOCUMENT IN- 
SERTER. 35 

By using the foregoing format for the supervisory 
control circuit or central microprocessor 100, there is 
no need to change any of the executable programs. 
Thus, the same supervisory program may be incorpo- 
rated into the supervisory control circuit 100 of each 40 
multi-station document inserter. The configuration 
PROM contains no executable programs, but only a 
table of data which specifies the particular routines to 
be executed to provide the desired functions for a par- 
ticular document inserter. The tables of data in the 45 
configuration PROM are provided from customer re- 
sponses to a series of questions regarding the inserter 
configuration and the functions to be performed 
thereby. The program for the configuration PROM is 
set forth in the accompanying Microfiche Appendix in 50 
PASCAL language. During operation, the software of 
the supervisory program will access the data tables in 
the configuration PROM to determine which routines 
of the supervisory program are to be executed. 

To facilitate understanding of the operation of the 55 
software in the central microprocessor 100, as set forth 
in the flow chart 101 in FIG. 7 and the supervisory 
program and configuration PROM program set forth in 
the accompanying Microfiche Appendix,, the move- - 
ment of a control document from a burster/folder to the 60 
power stacker will be described. However, we will 
confine our description to a four feeder station docu- 
ment inserter 50,52,54 and 56 with envelope feeder 48, 
see the main chassis in FIG. 2., and with feeder station 
56 being a burster/folder, such as in FIG. 1. Further it 65 
is assumed that feeder stations 50 and 52 are high speed 
feeders and feeder station 54 is a standard feeder. Dur- 
ing power up of the document inserter 40, the data table 
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in the configuration PROM is copied into the RAM of 
the central processor 100. The software in the central 
microprocessor 100 initially ascertains from the RAM 
what types of document codes to expect and what their 
values will be. In this respect, the configuration PROM 
includes a data table subdivided into blocks of data or 
space allocated therefore for the maximum number of 
feeder station or module locations. Thus, the blocks of 
data in the data table will map the feeder module loca- 
tions to their position along the document transport 
path. The software of the supervisory program first 
starts at the beginning of the block of data associated 
with feeder station 1, and reads through the data block 
to see what type of feeder is being used and what type 
of functions it is to perform. It then proceeds to the next 
data block associated with feeder station 2 and reads 
through the data block to see what type of feeder is 
being used and what type of functions it is to perform. 
The software continues on in this fashion until it reaches 
a special End of Table Code for the particular inserter 
configuration. 

For example, the configuration PROM will include a 
yes/no flag for each feature, such as selective feeding, 
match verification, selective metering, etc. Associated 
with each of these features will be a set of data values 
corresponding to the information necessary to imple- 
ment the task. In this case, only the count verification 
and selective feeding flags are on, and all others are off. 
The address codes are predetermined. The selective 
feeding flag will include these data values as well as the 
data values of the bar codes which control the selective 
feeding feature. There are four possible values: 1. No. 
Feed. 2. Feed from feeder one only. 3. Feed from feeder 
two only. 4. Feed from both feeders. 

At the end of the cycle which moved the control 
document through the burster/folder 56 the codes on 
the document will have been read by the scanner inter- 
face circuit and made available to the central micro- 
processor 100. The codes will be stored by the central 
microprocessor 100 to be used in a later cycle to select 
the appropriate feeder (s) as described by the code. 
Along with the selective feeding code is the value of the 
count of the number of documents to be fed by the 
selected feeder. 

During the next inserter cycle, the control document 
is moved along the transport deck to the next station of 
the inserter, and the internal document table in the 
RAM is updated to reflect that the control document is 
in the next position. The RAM is then checked to see 
what feeder module is in that position. Since it is a 
standard feeder 54, the only Command from the super- 
visory control circuit 100 is feed. The standard feeder 
54 then feeds a single document. At the end of this feed 
cycle, the feeder status is checked for paper jams or 
other faults. If there are no faults, another cycle begins 
and the control document is moved to the high speed 
feeder 52. 

When the document moves on' to the next position, 
the RAM indicates that it is a high speed feeder 52, and 
provides its address code. The central microprocessor 
100 then checks the document table to see what code 
was read from the control document feeder scanner and 
checks it against the code definitions in the RAM. As- 
suming that the code was only feed feeder one, a feed 
Command is not issued from the central microprocessor 
100 to feeder two 52. Another cycle take's place moving 
the document to the next high speed feeder 50. The 
code stored in the central processor 100 now issues a 
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feed command along with the desired number of docu- Referring to FIG. 3 a block diagram of the mtercon- 

ments to be fed from feeder SO. When finished, the nection of the interface circuits for the multi-station 

central microprocessor 100 issues a Send Count Com- document inserter 40 is illustrated. The supervisory 

mand to the feeder 50. The feeder 50 will return a count control circuit or central microprocessor 100 interacts 

of the documents it has fed to the central microproces- 5 directly with transport interface circuit 102 to activate 

sor 100. The central microprocessor 100 will then check the transport motor, clutch and brake, as well as receive 

this count against the count for the document stored in pulses from the encoder 198 see FIG, 2, for control of 

the document data table. If they match, no action is the transport deck 30, see FIG. 1. Interactive communi- 

taken but if there is a fault it will be recorded in the cation between the supervisory control circuit 100 and 

document data table in the RAM. The configuration 10 the central control display 34 is provided over the stan- 

PROM and RAM also contain fault handling codes dard communication line 106. Advantageously, he 

which the microprocessor 100 will use to determine central «»tn>l toplay 34 may be a finger touch display 

what to do with the document. swltch . such 85 " Mode ' 1780A InfoTouch p,splay. 

During the next cycle the transport deck moves the C^umcaoon between the supervisory control cir- 

stack of foliated documents, including the coded docu- "0 »"<> *e feeder interface '^^J^ 

mat, to the envelope feeder 48 and the stack of collated «"«») and envelo P e . * ' C1 ™ 1 ' "°A 

documents is inserted into an envelope. During the next f« d ^^oTl^ZT J?, ™ Intro 

• « , _ , . an „ a] ° frt the signal bus 96. Additionally, the supervisory control 

cycle the transport deck moves the envelope to the * communicates with the scanner interface 

postagemeter78wher e thene^ $[ { bus 96 The scannef 

and the envelope is ^.j^^^^t J? . interface circuit 160 also communicates with the feeder 

sealed envelope is feed to the stackers 82, 86, 88, 90, 92, ^toffece n0fi The cifCuit m 

0r ~7* ^ . r * i will be described in more detail with reference to FIG. 

The aforementioned actions occur for the control 5 

document at each feeder module every cycle. For ex- 25 ' Referrin t0 pjQ 4 a universal feeder circuit for use 

ample, in a twelve station inserter, references to the ^ ^ ^ feedef interface circuits 110A and B shown 

RAM, a decision based upon those references, and an in FIQ 3 is illustrated generally as 110. The flow chart 

update of the document table in the RAM is made for Qf thg program for a high ratio feeder is illustrated in 

- each of the twelve stations every cycle. Specifically, as pjQ 8 ^ 10 3 ; the flow chart of the program for a high 

the supervisory program progresses from feeder station 3Q $peed feeder is illustrated in rg. 9 as 105; the flow 

: to feeder station, it reads the data table in the RAM, chaft of the program for the envelope feeder is illus- 

which is a reflection of the configuration PROM, ex- trated in FIG 10 ^ 107; and the flow chart of the pr0 . 

cept insofar as the inserter configuration may have been ^ m for a burster-folder is illustrated in FIG. 11 as 109. 

reconfigured by the operator as described more fully Tne program listings for the aforementioned feeders are 

below and in the aforementioned patent application Ser. 35 set forth in the accompanying Microfiche Appendix. 

No. 394,385 of Peter R Piotroski et al. The feeder interface circuit 110 is the same for each 

The supervisory program resident in the central mi- feeder stat i on 48-76, except that the address code of 

coprocessor 100 describes a maximum inserter configu- eacn f ee der station is unique. This is accomplished via a 

ration. The actual configuration of the inserter 40 is a thumbwheel switch 112 which is preset with a unique 

subset of the maximum configuration. In implementing 40 address code for each feeder station. This unique ad- 

vthe supervisory program, the maximum inserter config- dress code j s supplied to a first set of inputs 114 to a 
uration is translated into software routines, each of comparator 116. The comparator 116 receives address 
which implements a small portion of the maximum data on a second set of inputs 118 from the central mi- 
inserter configuration. coprocessor 100 over signal bus 96. If there is a coinci- 
Interactive communication is maintained between the 45 de nce between the unique address and address data, the 
central microprocessor 100 and the central control dis- comparator 116 will provide an output signal to micro- 
play 34 through an RS232C standard communication processor 120 and one-shot circuit 123. When the one- 
line 106. During normal inserter operation, or in re- sn ot circuit 123 receives a signal from the comparator 
sponse to operator actuation of the central control dis- H6 ( the one-shot circuit 123 provides an internal trans- 
play 34, the central microprocessor 100 accesses all of 50 fer acknowledge timing signal to the central microproc- 
the feeder modules or stations, including high ratio ess 100 which indicates that the feeder module has re- 
document feeders, high speed document feeders, stan- ceived data therefrom. The output signal from compar- 
dard document feeders, inserters, burster-folders, fold- a tor 116 activates the CS (Chip Select) input of the 
er-feeders, divider page extractors, envelope deflectors, microprocessor 120 which activates the microprocessor 
envelope markers, and the accessory interface circuit 55 120. The microprocessor 120 also receives inputs on 
105 for postage meters and/or single of multi-level input lines 122 from photocells and/or switches (not 
stackers. Illustratively, the programs for a high ratio shown) and in response thereto transmits output signals 
feeder and a high speed feeder are set forth in the ac- to output lines 124 for performing certain functions at 
companying Microfiche Appendix. the feeder station in accordance with the program 
Initially, the central microprocessor 100 communi- 60 stored therein. As seen in FIG. 4, this includes actuation 
cates with the control scanner interface circuit of the of motors, clutches, brakes, fault lights, and solenoids 
burster-folder 24 to supply the proper dash codes to the associated with that feeder station. The microprocessor 
scanner interface circuit to program the same in accor- 120 also transmits a start scan signal 126 to its associated 
dance with the program for the scanner interface circuit scanner interface circuit which will be described in 
set forth in the accompanying Microfiche Appendix. 65 more detail with reference to FIG. 5. 
Thereafter, the scanner interface circuits associated The microprocessor 120 transmits output data on 
with the feeder stations or modules scan the documents data lines 128 to the central microprocessor 100 over 
being fed thereby. signal bus 96 to advise the central processor 100 of the 



09/29/2002, EAST version: 1.03.0002 



4,547,856 



functions implemented by the feeder module being ac- 
cessed and to store the data for the document in the 
document table in the RAM of the central processor 
100. Additionally, the microprocessor 120 also receives 
its feed function data from the central microprocessor 
100 over the same data lines 128. Specifically, the data 
from the central processor 100 is read and written into 
the microprocessor 120 over memory write and mem- 
ory read lines 130 and 132, respectively. 

As apparent from FIGS. 8-11 and the accompanying 
program listing in the Microfiche Appendix, each dif- 
ferent type of feeder will have a different program 
which is implemented by a resident or distributed pro- 
cessor 120. Advantageously, with such an arrangement 
there is intelligence present at each feeder module so 
that the Commands from the supervisory program are 
essentially a Feed Command with the individual feeder 
modules being responsive thereto to perform their feed- 
ing functions. This facilitates a standard supervisory 
program format which is usable with individually pro- 
grammed feeder modules to readily provide a custom- 
ized inserter without requiring any reprogramming. 
Additional details regarding the feeder interface circuit 
may be obtained from copending patent application Ser. 
No. 394,383 filed on July 1, 1982 in the names of Peter 25 
N. Piotroski and John M. Gomes, entitled, FEEDER 
INTERFACE CIRCUIT FOR UNIVERSAL MUL- 
TI-STATION DOCUMENT INSERTER. 

Referring to FIG. 5, the scanner interface circuit 160 
for the optional scanner interface circuit illustrated in 30 
FIG. 2 and the scanners for the feeder modules shown 
in FIG. 1, is illustrated. The flow chart of the program 
for the scanner interface circuit 160 is illustrated in FIG. 
12 as 150. The program listing therefore is set forth in 
the accompanying Microfiche Appendix. The scanner 35 
interface circuit 160 employs a portion of the address 
code of its associated feeder interface circuit 110 and 
receives this unique address code over address leads 161 
coupled to the thumbwheel switch 112 of its associated 
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ther, input signals are also provided to the programma- 
ble counters 176 and 178 from output ports of the port 
expander 172 and scanner encoder (not shown) on leads 
182 and 184, respectively, to the programmable count- 
ers 176 and 178 to monitor how far the coded document 
has traveled per each preset increment of paper travel. 
In addition to providing output signals 180 to the pro- 
grammable counters 176 and 178, the feeder micro- 
processor 120 (see FIG. 4) provides a start scan signal 
thereto. The programmable counters 176 and 178 are 
provided so that different discrete areas on a document 
may be selectively scanned skipping intermediate areas, 
as desired. Each programmable counter 176 and 178 
includes port groupings, 0, 1, and 2. Port grouping 0 
provides information for setting the photocells to begin 
scanning at a predetermined distance from the edge (top 
or bottom) of a document. Port grouping 1 provides a 
predetermined distance for scanning after reaching the 
point where scanning commences. That is, the port 1 
grouping opens up a "window" where the photocells 
begin scanning for the first dash of the dash code to set 
up timing for the subsequent dashes. Port grouping 2 
specifies a predetermined distance by which the individ- 
ual dashes of the dash codes on the documents may be 
separated. For example, the programmable counter 176 
may be set to begin counting 4 four inches from the 
bottom of the document and the programmable counter 
178 may be set to begin counting 8 inches from the 
bottom of the document, thereby scanning separate and 
discrete areas of the coded documents. 

The output signals from the programmable counters 
176 and 178 and Select signal from port expander 172 
are transmitted to a multiplexer 184 which supplies 
input signals to the microprocessor 168 for selecting the 
next scanning zone and the next scanning sequence for 
the microprocessor 168. Encoder signals are provided 
to the programmable counters 176 and 178. Additional 
details regarding the scanner interface circuit may be 
obtained from copending patent application Ser. No. 



feeder interface circuit 110. A comparator 162 receives 40 394,390, filed on July 1, 1982 in the names of Peter N. 



the remaining address from the central processor 100 
over the signal bus 96 comprising a first set of inputs 164 
and the address leads 161 comprising a second set of 
inputs 161 and. provides an output signal on lead 166 
when there is a coincidence therebetween. The pres- 
ence of a signal on lead 166 causes a signal to be applied 
to port CS (Chip Select) which activates the distributed 
microprocessor 168. Further, the presence of a signal on 
lead 166 also activates one-shot circuit 169 to provide 
internal transfer acknowledge signal to the central pro- 
cessor 100 which indicates that the distributed micro- 
processor 168 has received data from the central pro- 
cessor 100. The central processor 100 transfers data 
through data leads 170 to program the microprocessor 
168. A port expander 172, such as Type 8243 available 
from Intel Corp., is coupled to the microprocessor 168 
over leads 174. The input leads 175 of the port expander 
172 are coupled to photocells (not shown) for reading 
the dash codes present on the coded documents. The 
programmed microprocessor 168 and port expander 172 60 
program a first programmable counter 176 and a second 
programmable counter 178 in accordance with the data 
read over data lines 170 from the central processor 100, 
to provide timing signals to the microprocessor 168 and 
port expander 172 for reading the dash codes through 
input leads 175. Output data from the microprocessor 
168 is applied over leads 180 to corresponding input 
ports of the programmable counters 176 and 178. Fur- 
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Piotroski and Robert K. Gottlieb, entitled SCANNER 
INTERFACE CIRCUIT FOR UNIVERSAL MUL- 
TI-STATION DOCUMENT INSERTER. 

Referring to FIG. 6, the transport interface circuit 
102 is illustrated in detail. The transport interface circuit 
102 receives input signals from the central processor 
100 over leads 204 and converts the signals to high level 
voltage signals to drive various inserter devices. The 
transport encoder is interfaced to central processor 100 
through line receivers. The transport interface circuit 
102 supplies a D.C voltage to the battery 192, see FIG. 
2, which is used to maintain data storage in the RAM of 
the central processor 100 for a predetermined period 
should there be a power failure. Encoder channel sig- 
nals and encoder marker signals are received on leads 
194 and 196, respectively, from the transport encoder 
198, see FIG. 2. Power is provided to the transport 
interface circuit 102 from power supply 104. 

The transport interface circuit 102 includes . logic . 
circuitry including LEDS 200 and gates 202. The gates 
202 provide override signals to output leads 206 in con- 
junction with signals received on data leads 204 from 
the central processor 100. The output leads 206 pro- 
vides signals to drive the various devices, such as the 
clutch, motor, and brake of the transport deck and set 
certain LEDS 200 which provide visual indicators that 
the appropriate signals have been output. Additional 
details regarding the transport interface circuit may be 
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obtained from copending patent application Ser. No. 
394,387 filed on July 1, 1982 in the names of Peter N. 
Piotroski and John M. Gomes, entitled, TRANSPORT 
INTERFACE CIRCUIT FOR UNIVERSAL MUL- 
TI-STATION DOCUMENT INSERTER- 5 

Referring to FIG. 2, the accessory interface circuit 
105 receives input signals from the signal bus 96 and 
power bus 98 and provides output signals to activate 
various accessories, such as postage meters 78 and 80, a 
rotatable envelope table, and power stackers 82 through 10 
94. 

To commence inserter operation, an on/off key 
switch is activated with the key being removable in the 
"off" position. The operator then starts the inserter 40 
by first selecting a Continuous or One-Cycle switch and 15 
then activating a Sequence Start switch on the central 
control display 34. When its Sequence Stan switch is 
activated, the central processor 100 sends a Command 
to activate the last feeder module 76. That is, the feeder 
module 76 most remote from the envelope feeder 48 is 20 
activated to feed the required number of documents. 
The next feeder module 74 in sequence is then activated 
on Command from the central processor 100 and the 
documents are fed from this feeder 74. Document feed- 
ing continues, sequentially in this fashion from one 25 
feeder module to the next to provide a complete colla- 
tion of documents at the envelope feeder 48. It should 
be understood that the control document scanner of 
feeder module 76 is initialized during power up of the 
inserter as will be described in more detail below. 30 

In contrast, when the inserter is to be shut down, the 
operator activates a Clear Deck switch on the central 
control display 34 and the same process which occurred 
with the Sequence Start sequence is repeated, with the 
exception that the feeder station 76 most remote from 35 
the envelope feeder 48 is deactivated after feeding the 
desired documents and then feeders 74-50 are deacti- 
vated sequentially to provide a complete collation of 
documents at the envelope feeder 48 for insertion 
therein to insure that a partial collation of documents is 40 
*.-not left on the transport deck of the document inserter. 
Operation of the inserter 40 then ceases. Further details 
regarding the Sequence Start and Clear Deck (Se- 
quence Stop) Modes can be obtained from copending 
application Ser. No. 394,389, filed on July 1, 1982, in the 45 
name of Peter N, Piotroski, entitled, MULTI-STA- 
TION DOCUMENT INSERTER WITH AUTO- 
MATIC START UP AND SHUT DOWN DOCU- 
MENT COLLATION SEQUENCES. 

After the Sequence Start cycle is completed, the 50 
inserter 40 continues its operation. If the operator 
chooses, he/she can skip the Sequence Start cycle and 
activate a Start Transport switch which places the in- 
serter 40 in a non-sequence run mode. With either ap- 
proach, the scanner interface circuit 160 of the control 55 
document feeder 76, the last feeder in FIG. 2, reads the 
dash code marks on the document and transmits them to 
the central processor 100. During initialization of the 
scanner interface circuit 160 by the central processor 
100, the scanner interface circuit 160 is programmed 60 
with the appropriate scanner timing for reading the 
codes in accordance therewith. The central processor 
100 then transmits the address code and Feed Command 
to the associated feeder module 76. However, as appar- 
ent from the accompanying flow chart 101 in FIG. 7, it 65 
should be understood that the Feed Command may 
include signals other than simply feed, such as among 
others, feed more than one, the number of documents 



fed, Initialize, and Diagnostic Mode. The feeder module 
76 then feeds the required documents in accordance 
with the feeder program stored therein for that particu- 
lar type of feeder module. When the scanner interface 
circuit 160 determines that the last document for that 
particular collation package has been fed from feeder 
76, the scanner interface circuit 160 transmits an End of 
Collation signal to the feeder interface circuit 110 
which ceases document feeding at that station. The 
document (s) fed from feeder station 76 are then trans- 
ported along the transport deck to the next feeder sta- 
tion 74. With this process being repeated from station to 
station so that a properly collated stack of documents 
arrives at the envelope feeder 48. 

Advantageously, the transport deck may include an 
inclined ramp so that the coded control document (ad- 
dress) is fed up a ramp and placed on top of documents 
from the downstream stations. At each station the pre- 
viously fed stack of documents is fed up a ramp and 
placed on top of the documents fed from the adjacent 
downstream station, so that all the documents arrive at 
the envelope feeder 48 with the coded control docu- 
ment on top to facilitate stuffing into an envelope with 
the address showing through the window of the enve- 
lope, such as used in the INSERTAMAX III Mail In- 
serter available from Pitney Bowes, Inc. of Stamford, 
Connecticut. However, it should be clearly understood 
that the transport deck may assume other forms such as 
a chain drive transport deck such as disclosed in IN- 
SERTAMAX II Mail Inserter available from Pitney 
Bowes, Inc. of Stamford, Connecticut. This transport 
deck does not include ramps, but simply transport the 
coded control document to the next feeder station. 
When the control document is registered therewith, the 
feeder module feeds the required documents on top of 
the coded control document. The partially complete 
stack of documents is moved to the next feeder station 
and the required documents are then fed therefrom. 
With such a transport deck the coded control document 
arrives at the envelope feeder module 48 at the bottom 
of the collated stack of documents. 

The transport encoder 198 provides pulses represent- 
ing an increment of document travel along the docu- 
ment transport deck or path. The transport encoder 198 
communicates these pulses to the central processor 100 
which keeps track of the pulse count. The central pro- 
cessor 100 keeps track of the encoder count and issues a 
Feed Command to the appropriate feeder module when 
the appropriate count is reached. This count may be the 
same for all feeder modules or it may vary, as desired. 

Any error conditions in the document feed are trans- 
mitted from the feeder interface circuit 110_ for the par- 
ticular feeder station to the central processor 100 for 
display on the central control display 34, describing to 
the operator the fault location and a description thereof 
in human readable form. 

After the document feeding at each feeder module is 
complete, the data representing the document is trans- 
mitted to the central processor 100 and stored in the 
RAM, updating the data table representing that docu- 
ment. 

Further, as apparent from the supervisory program 
listing in the accompanying Microfiche Appendix, and 
the now chart 101 in FIG. 7, the document inserter 40 
includes a Diagnostic Mode for implementation by a 
service technician. Advantageously, a particular access 
code known only to the service technician is provided 
for the Diagnostic Mode. When this code is accessed 
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through the central control display 34, various compo- signals to the distributed processors of the feeder 

nents of the feeder stations are exercised to determine stations; 

their operating status. When appropriate, the service interconnecting the central processor and the distrib- 

techmcian can modify the state of a particular feeder uted processors for the communication of signals 

station to verify a function in order to help him/her 5 so that upon receipt of the proper address and 

determine if a particular malfunction is occurring. For command signals at a particular distributed proces- 

example, during the Diagnostic Mode, the central con- sor , the associated feeder station will execute its 

trol display 34 wdl indicate the state of all the input document feeding functions under control of the 

devices such as switches, photocells, and display switch cen^ proC essor in accordance with instructions 

means and activate the output devices such as motors, 10 programmed in the distributed processor; 

S v f ^ «.d.v,duaUy or sequen- transporting a coded document from feeder station to 

tially. Further, an indicator may be provided to verify f eeder st a t j on . and 

that the central processor 100 is comraumcating prop- tcamung the coded document and inputting the 

™Z^ETti W a d 1 f °/ SUt T; ^ SC T information to the central processor for 

ner encoders at the individual feeder modules are a so 15 ^„*w*n: r urj « 

monitored. Advantageously, the central processor 100 2 ^"Zh r Th , 7* ^ 

and central control display 34 maintain the feeder fun* J' ^ meth ° d reCIted m ch ™ h mCluding the Step 

tions and display the encoder count while a handcrank * a c u *■ i . — , 

is actuated. Further, the ability to trace a signal gener- communicating end of collation signals to the feeder 

ated by coded dash mark or hole to a designated output 20 m reSp ° nSe t0 the codes on the coded doc " 

device when in the static or handcrank mode is pro- , S " u j • - i • < . , 

vided. Finally, when in the Diagnostic Mode the central 3 ". ^ method recited in claim lf wherem the ste P of 

processor 100 and display 34 provide the ability to set or St0nn ? a su P ervisorv program comprises: 

change the feed time of a particular feeder station. Ad- su P e ™ sorv Program in a plurality of 

ditional details regarding the Diagnostic Mode can be 25 p KOMS, one PROM of which includes a data 

obtained from copending patent application Ser. No. toble that s P ecifies a particular inserter configura- 

394,384 filed on July 1, 1982 in the names of Peter N. ^ and the fun otions to be performed for that 

Piotroski and John M. Gomes entitled DIAGNOSTIC inserter configuration. 

MODE FOR A MULTI-STATION DOCUMENT 4 * ^ method recited in claim 1, including the step 

INSERTER. 30 of: 

Further, the operator may change or reconfigure the scanning for the presence of a coded document at 

supervisory control circuit 100 by activating certain eacn feeder station of said plurality of feeder sta- 

switches of the central control display 34 so that mirror tions to P rovide in put data to the central processor 

image of the data table in the configuration PROM regarding the status of the coded document, 

which is present in the RAM is changed. D.C. battery 35 5 * Tne method recited in claim 1, including the step 

back up is provided to retain the changed information in of: 

the RAM during power failure. The RAM of the cen- converting output signals from the central processor 

tral processor 100 also stores the information represent- t0 n ifi n Ievei voltage signals for actuating a means 

ing the original data table for recapture should the oper- for transporting documents from one feeder station 

ator or service technician desire to reset the inserter to 40 of said plurality of feeder stations to the next feeder 

its original operating condition. Further, details of the station. 

centra] control display and the ability of the operator to 6 * Th e rnethod recited in claim 1, including the step 

reconfigure the inserter through such display is found in of: 

the aforementioned copending patent application Ser, sequentially actuating feeder stations and feeding 

No. 394,386, entitled USER FRIENDLY CENTRAL 45 documents from feeder station to feeder station 

CONTROL DISPLAY FOR A MULTI-STATION beginning with the last feeder station during a Se- 

DOCUMENt INSERTER. quence Start Mode to ensure a complete initial 

It should be understood by those skilled in the art that collation of documents to be fed from the feeder 

various modifications may be made in the present inven- stations. 

tion without departing from the spirit and scope 50 7- The method recited in claim 1, including the step 

thereof, as described in the specification and defined in of: 

the appended claims. sequentially deactivating the feeder stations one by 

What is claimed is: one beginning with the last feeder station during a 

1. A method for providing a universal multistation Sequence Stop Mode to ensure that a partial colla- 

document inserter for inserting documents into an enve- 55 tion of documents is not left in a feeder station of 

lope, including the steps of: the document inserter, 

providing a central processor; 8. The method recited in claim 1, including the step 

providing, a plurality of modular feeder stations for of: 

feeding documents in response to signals from the accessing the central processor to provide a Diagnos- 

central processor; 60 tic Mode and a visual display associated with said 

providing each feeder station with a unique address; Diagnostic Mode. 

storing predetermined feeder programs in distributed 9. The method recited in claim 1, including the step 

processors associated, respectively, with each of of: 

the modular feeder stations, each of the feeder displaying fault signals indicating the location of the 

programs providing instructions to the associated 65 fault and providing a description thereof in human 

feeder station for feeding documents; readable form, 

storing a supervisory program in the central proces- 10. The method recited in claim 1, including the step 

sor operative for providing address and command of: 



09/29/2002, EAST Version: 1.03.0002 



15 



4,547,856 



16 



15 



changing the configuration of the document inserter 
by instructions submitted to the central processor 
by the inserter operator. 

11. The method recited in claim 10, including the 
steps of: 5 

retaining for reference the initial central processor 
configuration when changes are made; and 

displaying the initial central processor configuration 
when requested. 

12. The method recited in claim 1, wherein: 10 
the central processor is interconnected to the distrib- 
uted processors through a signal bus and provides 
unique address codes for the distributed processors. 

13. A method for providing a universal multistation 
document inserter, comprising the steps of: 

providing a central processor; 

providing a plurality of feeder stations for feeding 
documents in response to control signals from the 
central processor; 

providing each feeder station with a unique address; 

storing predetermined feeder programs in distributed 
processors associated, respectively, with each of 
the feeder stations, each of the feeder programs 
providing instructions to each associated feeder ^ 
station for feeding documents in response to con- 
trol signals from the central processor; 

storing a supervisory program in the central proces- 
sor which is operative for providing address and 
command signals to the distributed processors of ^ 
the feeder stations; 

interconnecting the central processor and the distrib- 
uted processors for the communication of signals 
so that upon receipt of the proper address and 
command signals at a particular distributed proces- 35 
sor, the associated feeder station will execute its 
document feeding functions under control of the 
central processor in accordance with the instruc- 
tions programmed into the distributed processor; 

scanning coded control documents to provide input 
signals to the central processor upon detection of 
predetermined document codes; and 

converting output signals from the central processor 
to high level voltage signals for actuating docu- 
ment transport devices associated with the docu- 45 
ment inserter. 

14. The method recited in claim 13, including the 
steps of; 

sequentially feeding coded documents from one 
feeder station to another; 50 

feeding documents from a feeder station in response 
to command signals from the central processor. 

15. The method recited in claim 13, including the step 
of: 

accessing the supervisory program to provide a Diag- 55 
nostic Mode for servicing the inserter. 

16. The method recited in claim 13, including the 
steps of: 

changing the configuration of the inserter by instruc- 
tions submitted to the central processor by the 60 
inserter operator. 

17. The method recited in claim 16, including the 
steps of: 

retaining for reference the original inserter configura- 
tion in the central processor after the configuration 65 
has been changed by the operator; and 

displaying the initial programmed configuration 
when requested. 



18. A method of providing a universal multistation 
document inserter, including the steps of: 

providing a plurality of feeder stations for feeding 
documents in response to signals from a central 
processor; 

storing a supervisory program including a data table 
in the central processor which includes information 
on the type of feeder stations and the function to be 
performed thereby; 

scanning documents for a document code; 

providing a signal indicative of the presence of a 
coded document to a central processor; 

providing a unique address for each feeder station; 

accessing the data table stored in the central proces- 
sor to determine the type of feeder station present 
at each feeder station location and the function to 
be performed thereby; 

transmitting to said plurality of feeder stations a com- 
mand signal from the central processor including 
the unique address of a particular feeder station; 

feeding a document from said particular feeder sta- 
tion in response to the command signal; and 

updating the data table in the central processor after 
the feeder station has fed the document to include 
data as to the status of a coded document. 

19. The method recited in claim 18, wherein: 

the steps of accessing, feeding, and updating are un- 
dertaken for each feeder station during each cycle 
of operation of the inserter. 

20. A universal multi-station document inserter, com- 
prising: 

a plurality of feeder means arranged to feed docu- 
ments; 

address means associated with each of said feeder 
means to specify a unique address for each of said 
feeder means; 

distributed processor means associated with each of 
said feeder means; 

scanner means for detecting the presence of a prede- 
termined code on a coded document; and 

central processor means interconnected to said scan- 
ner means and said distributed processor means for 
activating said distributed processor means in re- 
sponse to a signal from said scanner means, which 
signal indicates the presence of a coded document 
having the predetermined code. 

21. The universal multi-station document inserter 
recited in claim 20, including: 

means for receiving address data specifying a unique 
address for each of said feeder means; 

comparator means for comparing the data received 
by said means for receiving data with the unique 
address specified by said address means to provide 
an acknowledge signal when there is a coincidence 
therebetween. 

22. The universal multi-station document inserter 
recited in claim 20, including: 

means for reading data from said central processor 
means in response to a transfer acknowledge signal; 

said central processor means issuing a feed command 
to said feed means in accordance with data stored 
therein; and 

means for updating the data in said central processor 
means in response to the actions of said feeder 
means. 

23. A universal multi-station document inserter, in- 
cluding: 

a plurality of feeder stations for feeding documents; 
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distributed processor means associated with each of 
said feeder stations for feeding documents in accor- 
dance with feeder programs stored therein; 

address means associated with each of said feeder 
stations for providing a unique address thereto; 5 

central processor means electrically coupled to said 
distributed processor means for interaction there- 
with to initiate the feeding of documents by said' 
feeder stations; and 

scanner means electrically coupled to said central 10 
processor and said feeder stations for providing 
signals in correspondence with the coded docu- 
ments at said feeder stations. 

24. The universal multi-station document inserter 15 
recited in claim 23, wherein: 

said central processor means includes PROM means 
programmed to supervise the feeding of documents 
by said feeder stations. 

25. The universal multi-station document inserter 20 
recited in claim 24, wherein: 

said PROM means includes a configuration PROM 
means including data which configures the inserter 
operation in accordance with desired user func- 
tions. 25 

26. The universal multi-station document inserter 
recited in claim 25, wherein: 

said central processor means includes RAM means 

for storing the data present in said configuration 30 

PROM means; 
switch means for enabling the operator to reconfigure 

said RAM means; 
display means for displaying the original inserter 

configuration present in said configuration PROM 35 

means. 

27. The universal multi-station document inserter 
recited in claim 23, wherein: 

said scanner means provide end of collation signals to 
said feeder stations. 40 

28. The multi-station document inserter recited in 
claim 23, wherein: 

said feeder stations are constructed in modules for 
interconnection to provide the desired number of 
feeder stations. 

29. The universal multi-station document inserter 
system recited in claim 23, wherein: 

said feeder stations are connected in parallel between 
a signal bus and a power bus; 50 

said central processor is electrically coupled to said 
signal bus; 

said power bus is electrically coupled to a power 
supply. 

55 
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30. The universal multi-station document inserter 
recited in claim 29, including: 

transport means electrically coupled to a power sup- 
ply and said central processor for converting low 
level voltage signals from said central processor to 
high level voltage signals for driving document 
transport devices of the document inserter. 

31. The multi-station document inserter recited in 
claim 23, including: 

display means for displaying the location and a de- 
scription of any faults present in the inserter in 
human readable form: 

32. A universal multi-station document inserter, in- 
cluding: 

a plurality of feeder stations arranged to feed docu- 
ments; 

distributed processor means associated with each of 
said feeder stations; 

supervisory control means electrically coupled to 
said distributed processor means; 

scanner means electrically coupled to said supervi- 
sory control means; 

said supervisory control means being programmed to 
interact with said feeder stations in accordance 
with certain predetermined operating conditions 
desired by a user; and 

said supervisory control means including first PROM 
means programmed with a maximum set of defined 
inserter configurations and functions and a second 
PROM means configured to interact with the pro- 
gram of said first PROM means to select a subset of 
the maximum set of defined inserter configurations 
and functions to operate the document inserter in 
accordance with desired customer requirements. 

33. The multi-station document inserter recited in 
claim 32, wherein: 

said feeder stations are connected in parallel between 

a signal bus and a power bus; 
said supervisory control means is electrically coupled 

to said signal bus; 
said power bus is electrically coupled to a power 

supply; and 

a transport interface means is electrically coupled to 
said power supply and said supervisory control 
means for converting low level voltage signals 
from said supervisory control means to high level 
voltage signals for driving document transport 
devices associated with the document inserter, 

34. The multi-station document inserter recited in 
claim 33, including: 

accessory interface means responsive to signals from 
said power bus and signal bus for activating acces- 
sories. 
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ABSTRACT 



Unsealed packets of cigarettes emerging from a packaging 
machine present an outer surface that consists of an opaque 
wrapping material, to which a revenue stamp and a coupon 
are affixed as the packets are transferred directly and in an 
ordered succession from the packaging machine to a cello - 
phaner; on reaching the cellophaner, each packet in turn is 
enveloped in a sheet of transparent overwrapping material 
covering the opaque wrapping material, the revenue stamp 
and the coupon, and the overwrapping sealed in such a way 
that the finished packet will remain substantially airtight 

14 Claims, 3 Drawing Sheets 
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METHOD OF FASHIONING PACKETS OF 
CIGARETTES AND EQUIPMENT FOR THE 
IMPLEMENTATION OF SUCH A METHOD 

BACKGROUND OF THE INVENTION 

The present invention relates to a method of fashioning 
packets of cigarettes. 

In particular, the present invention relates to a method by 
which to fashion sealed packets of cigarettes. 

A typical packet of cigarettes is composed of an ordered 
group of cigarettes, a first sheet of soft and generally metal 
foil backed wrapping material enveloping the cigarettes, and 
a second sheet of soft wrapping material enveloping the first 
sheet; in this instance the packet produced is of the soft or 
crush type. Alternatively, the second sheet of wrapping 
material can be a stiff material such as cardboard, procured 
in the form of a diecut blank which is folded about the first 
wrapper to fashion a packet of the rigid type incorporating 
a hinged lid. The single packet of cigarettes, be it a crush or 
rigid type, is overwrapped in a relative sheet of transparent 
material, normally cellophane® or polypropylene, of which 
the folds are sealed to obtain a substantially airtight closure. 

Packets of cigarettes are manufactured utilizing equip- 
ment that includes packaging machines, with stations by 
which the wrapping materials mentioned above are applied 
to and folded around the relative groups of cigarettes, and 
cellophaners comprising a feed station supplying single 
cellophane sheets, folding stations at which the sheets are 
wrapped around the packets, and sealing stations by which 
the folded cellophane sheets are secured. 

In addition to these steps, it is customary in certain 
countries to affix a revenue stamp to each single packet of 
cigarettes before the cellophane overwrapping is applied. 
The stamp indicates that the packet is subject to a state 
excise duty in the country of sale, and remains visible 
through the transparent overwrapping. 

Likewise in certain countries, it is the practice to insert a 
printed coupon into each packet. The coupon appears as a 
single leaf or fan-folded slip of paper, which might bear an 
advertising message or a collectable image, and is inserted 
normally between the first sheet of wrapping material and 
the second sheet or the cardboard blank, depending on the 
type of packet). It has been found that the product suffers 
damage when the coupon is placed in direct contact with the 
first sheet of wrapping material, since the inks on the printed 
face of the coupon give off vapors that affect the aroma of 
the tobacco. 

Furthermore, the equipment employed typically to fash- 
ion packets with both the revenue stamp and a coupon is 
somewhat complex, as provision must be made for a coupon 
dispensing station in amongst the folding stations by which 
the sheets of wrapping material are flattened and secured. 

Conventional packaging machinery is complicated by the 
inclusion of devices serving to dispense and insert the 
coupon, with the result that the single steps of the wrapping 
process are slowed down and the productivity of the system 
overall is reduced. 

The object of the present invention is to provide a method 
for fashioning packets of cigarettes with respective revenue 
stamps and coupons and a sealed overwrapping, such as will 
be unaffected by the drawbacks associated with the prior art. 

In particular, the object of the invention is to provide a 
method for fashioning sealed packets of cigarettes with 
corresponding revenue stamps and coupons such as can be 
implemented using notably simple equipment capable of 
high productivity. 
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SUMMARY OF THE INVENTION 

The stated object is realized in a method as disclosed 
herein for fashioning sealed packets of cigarettes furnished 

5 with respective revenue stamps and respective coupons, 
which comprises the steps of assembling packets of ciga- 
rettes in a packaging machine, each presenting an outer 
surface afforded by an opaque wrapping material; transfer- 
ring the packets of cigarettes directly from the packaging 

1Q machine to a ceUophaner; overwrapping the opaque wrap- 
ping material of each packet with a transparent material and 
securing the transparent material to fashion a sealed packet 
of cigarettes; applying a revenue stamp to the outer surface 
of each packet during the transfer step, and applying a 

15 coupon to the outer surface of each packet during the 
transfer step. 

The present invention also relates to equipment for fash- 
ioning sealed packets of cigarettes.. 

Equipment according to the present invention for fash- 

20 ioning sealed packets of cigarettes, each with a respective 
revenue stamp and a respective coupon, comprises a pack- 
aging machine serving to assemble unsealed packets of 
cigarettes presenting an opaque wrapping material outer- 
most; a cellophaner by which a transparent overwrapping 

25 material is applied over the opaque wrapping material of 
each packet in turn to form a respective sealed packet of 
cigarettes; a device by which unsealed packets of cigarettes 
are transferred directly from the packaging machine to the 
cellophaner; also a device by which a revenue stamp is 

30 applied to each packet of cigarettes and a device by which 
a coupon is applied to each packet of cigarettes. 

To advantage, the device for applying the revenue stamps 
and the device for applying the coupons are positioned along 
the transfer device. 

35 

BRIEF DESCRIPTION OF THE DRAWINGS 

The invention will now be described in detail, by way of 
example, with the aid of the accompanying drawings, in 
40 which: 

FIG. 1 illustrates equipment for implementation of the 
method according to the present invention, in a first solution, 
viewed in a side elevation and with parts omitted for clarity; 

FIG. 2 illustrates a packet of cigarettes fashioned using 
45 the equipment of FIG. 1, seen in perspective; 

FIG. 3 illustrates equipment for implementation of the 
method according to the present invention, in a second 
solution, viewed in perspective and with parts omitted for 
clarity; 

50 FIG. 4 illustrates a packet of cigarettes fashioned using 
the equipment of FIG. 1, seen in perspective. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

55 

In FIG. 1 of the drawings, 1 denotes equipment by means 
of which to fashion sealed packets 2 of cigarettes, each with 
a respective revenue stamp 3 and a respective coupon 4 or 
advertising leaflet. The equipment 1 comprises a packaging 
60 machine 5, a cellophaner 6 connected to the packaging 
machine 5 by way of a transfer device 7, and located along 
the transfer device, a device 8 for dispensing and affixing the 
revenue stamps 3 and a device 9 for dispensing and affixing 
the coupons 4. 

65 As discernible to advantage in FIG. 2, the sealed packet 
2 of cigarettes comprises a packet 2a of which the outer 
surface 10, in the unsealed state, consists of an opaque 
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wrapping material; the packet is parallelepiped in shape, 
exhibiting two larger faces 11, two flank faces 12, two end 
faces 13 and twelve edges 14 along which the adjoining 
faces 11, 12 and 13 are interconnected. The packet 2 carries 
a revenue stamp 3, rectangular in shape, of which one 5 
portion is applied to a larger face 11 and the remaining 
portion to an adjoining flank face 12; in effect, the stamp 3 
is bent to a right angle and straddles the edge 14 by which 
the two faces 11 and 12 are interconnected. The coupon 4 is 
essentially rectangular, with dimensions smaller than those 
of the larger face 11, and applied to the same face as that 
occupied by the stamp 3 in such a way that the stamp 3 is 
covered in part. Finally, the packet 2 of cigarettes comprises 
a sheet 15 of transparent cellophane enveloping the packet 
2a and clinging to the outer surface 10, to the revenue stamp J5 
3 and to the coupon 4. 

The packaging machine 5 comprises an outfeed device 16 
by which the packets 2a are directed from this same machine 
5 to the transfer device 7. 

The transfer device 7 comprises a belt conveyor 17 that 2 o 
extends from the packaging machine 5 to the cellophaner 6 
and consists in a belt 18 looped over pulleys 19, 20 and 21 
rotatable about respective axes 22, 23 and 24 disposed 
normal to the viewing plane of FIG. 1. The belt 18 affords 
a succession of pockets 25 distributed evenly at a given pitch 2 s 
Pa along its developable length, delimited by slats 26 
disposed transversely to the longitudinal axis of the devel- 
opable face. The looped belt 18 comprises an active branch 
27 extending along a substantially horizontal feed direction 
D, which is composed of a portion 27a lying nearer to the 30 
packaging machine 5 and a portion 21b nearer to the 
cellophaner 6. The transfer device 7 also comprises a belt 
conveyor 28 located above the conveyor denoted 17, con- 
sisting in a belt 29 looped over two pulleys 30 and 31 and 
presenting an active branch 32 parallel with and facing the 35 
aforementioned portion denoted 27b. This belt 29 likewise 
affords a succession of pockets 33 distributed evenly along 
its developable length, at the same pitch Pa as the pockets 
denoted 25, which are delimited by slats 34 disposed trans- 
versely to the longitudinal axis of the developable face. 40 

The cellophaner 6 comprises a wrapping wheel 35 rotat- 
able about an axis parallel to the axes 22, 23 and 24 of the 
pulleys, which exhibits a plurality of pockets 37 each 
affording two mutually opposed side walls 38 and a back 
wall 39 and proportioned to accommodate a single packet 2a 45 
of cigarettes. In addition, the cellophaner 6 comprises a 
support 40 carrying a roll 41 of cellophane strip 42, and a 
device 43 by which the strip 42 is decoiled and divided into 
single sheets 15, also a device 44 by which the cut sheets 15 
of cellophane are conveyed toward a folding station 45 50 
disposed between the belt conveyor 17 and the wrapping 
wheel 35, and by which the packets 2a are directed from the 
transfer device 7 into the pockets 37 of the wheel in such a 
manner that each will intercept a relative sheet 15 before 
entering the respective pocket 37. 55 

The devices 8 and 9 for dispensing and affixing the 
revenue stamps 3 and coupons 4 are disposed in succession, 
relative to the feed direction D, along and above the initial 
portion 27a of the active branch 27. The first device 8 
comprises a frame 46, supporting an applicator drum 47 60 
rotatable about an axis 48 perpendicular to the viewing plane 
of FIG. 1 and lying above the initial portion 27a of the active 
branch 27, and a take-up drum 49 rotatable substantially 
tangential to the applicator drum 47 about an axis denoted 
50, located adjacent to a device 51 by which the stamps 3 are 65 
extracted from a magazine 52. More exactly, the drums 47 
and 49 present respective cylindrical surfaces 53 and 54 
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affording respective uniformly distributed suction holes 55 
and 56 by which the stamps 3 are retained during their 
transfer from the magazine 52 to the packet. The frame 46 
also carries a gumming device 57 positioned at a point 
alongside the cylindrical surface 53 of the applicator drum 
47, by which an adhesive substance is applied to each 
successive stamp 3. 

In like manner, the coupons 4 are dispensed and affixed by 
a device 9 that comprises a frame 58, supporting an appli- 
cator drum 59 rotatable about an axis 60 perpendicular to the 
viewing plane of FIG. 1 and positioned above the initial 
portion 27a of the active branch 27, and a take-up drum 61 
rotatable substantially tangential to the applicator drum 59 
about an axis denoted 62, located adjacent to a device 63 by 
which the coupons 4 are extracted from a magazine 64. 
These drums 59 and 61 also present respective cylindrical 
surfaces 65 and 66 affording respective uniformly distrib- 
uted suction holes 67 and 68 by which the coupons 4 are 
retained during their transfer from the magazine to the 
packet. The frame 58 carries a gumming device 69 posi- 
tioned at a given point alongside the cylindrical surface 65 
of the applicator drum 59, by which an adhesive substance 
is applied to each successive coupon 4. 

In operation the unsealed packets 2a are released in 
succession from the outfeed device 16 of the packaging 
machine 5 onto the active branch 27 of the belt conveyor 17 
and taken up by the respective pockets 25 disposed with one 
face 11 flat against the surface of the belt 18 and the two end 
faces 13 parallel to the feed direction D. Each individual 
packet 2a occupies a corresponding pocket 25 and advances 
continuously in the feed direction D along a predetermined 
path P toward the cellophaner 6, carried by the belt 18 and 
by a respective slat 26. 

As the packets advance, the first dispensing and affixing 
device 8 directs the revenue stamps 3 in ordered succession 
toward the packets 2a occupying the respective portion 27a 
of the active branch 27. The extractor device 51 takes the 
stamps 3 one at a time from a stack loaded into the magazine 
52 and offers them to the cylindrical surface 54 of the 
take-up drum 49, on which they are retained each in turn by 
a corresponding suction hole 56. Thus, the stamps 3 are 
transferred in an ordered succession from the magazine 52 
to the suction holes 56 of the take-up drum 49, thence to the 
suction holes 55 of the applicator drum 47. The stamps 3 are 
rotated by this same drum 47 in an counterclockwise 
direction, as viewed in FIG. 1, and transferred ultimately to 
the respective packets 2a of cigarettes. During the course of 
the transfer, the stamps 3 are conveyed past the gumming 
device 57, which will deposit the adhesive substance on each 
one. 

The suction holes 55 of the applicator drum 47 are spaced 
at the same pitch Pa as the pockets 25 of the conveyor 17 and 
timed also with the pockets in such a way that a portion of 
the stamp 3 will be affixed to the upwardly directed larger 
face 11 of each packet 2a. Once the stamp 3 has been 
attached, the relative packet 2a advances toward the coupon 
dispensing device 4 with the unaffixed portion of the stamp 
3 projecting freely. 

In like manner the second dispensing and afiBxing device 
9 proceeds to direct the coupons 4 in an ordered succession 
toward the packets 2a lying on the initial portion 27a of the 
active branch 27. The extractor device 63 takes the coupons 
3 one at a time from a stack loaded into the magazine 64 and 
offers them to the cylindrical surface 66 of the take-up drum 
61, on which they are retained each in turn by a correspond- 
ing suction hole 68. Thus, the coupons 4 are transferred in 
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an ordered succession from the magazine 64 to the suction 
holes 68 of the take-up drum 61, thence to the suction holes 
67 of the applicator drum 59. The coupons 4 are rotated by 
the drum 59 in an counterclockwise direction, as viewed in 
FIG. 1, and transferred ultimately to the respective packets 5 
2a of cigarettes. During the course of the transfer, the 
coupons 4 are conveyed past the gumming device 69, which 
will deposit the adhesive substance on each one. 

The suction holes 67 of the applicator drum 59 are spaced 
at the same pitch Pa as the pockets 25 of the conveyor 17 and 10 
timed with the pockets in such a way as to affix the coupon 
4 to the upwardly directed larger face 11 of each packet 26, 
covering the stamp 3 in part. After each coupon 4 has been 
affixed, the relative packet 2a advances toward the cello- 
phaner 6 together with the coupon 4 and the partially affixed 35 
stamp 3. 

The packets 2a are now advanced along the portion of the 
active branch 27 denoted 21b, the downwardly directed 
larger face 11 in contact with the one belt 18 and the 
upwardly directed larger face 11 in contact with the belt 29 
above. In other words, a packet 2a advancing along this 
same portion 21b of the active branch 27 occupies both the 
pocket 25 of the bottom conveyor 17 and the pocket 33 of 
the top conveyor 28, and is pushed in the feed direction D 
by the slats 26 and 34 of both belts. The slats 34 of the top 
belt are set at the same pitch Pa as the slats 26 of the bottom 
belt, and their movement is timed with that of the bottom 
slats in such a way that each top slat 34 will align vertically 
with a bottom slat 26 and flatten the projecting portion of the 
revenue stamp 3 against the flank face 12 of the packet 2a, 
maintaining it in this position as the packet 2a advances 
toward the cellophaner 6. 

A sheet 15 of overwrapping material is advanced by the 
cellophaner 6 toward the folding station 45, that is to say 35 
between the runout end of the active branch 27 and the 
wrapping wheel 35, and held there in a position transverse 
to the feed direction D. The wheel 35 pauses intermittently, 
offering each pocket 37 in turn to the station 45 with the two 
side walls 38 aligned respectively on the active branch 27 of 4Q 
the bottom belt 18 and on the active branch 32 of the top belt 
29. During the pause, a packet 2a now complete with the 
revenue stamp 3 and the coupon 4 will be directed into the 
pocket 37 waiting at the folding station 45. As the packet 2a 
passes from the transfer device to the cellophaner, the sheet 4J 
15 is intercepted and forced initially to bend around the 
packet 2a t assuming a "IT profile. The wheel 35 then 
rotates, carrying the packet 2a together with the revenue 
stamp 3, the coupon 4 and now the overwrapping sheet 15, 
which is folded and sealed by the cellophaner 6 in conven- 5Q 
tional manner (not illustrated) to fashion a sealed packet 2 of 
cigarettes as in FIG. 2. 

The equipment 70 in the example of FIG. 3 includes a 
packaging machine 5 and a cellophaner 6 disposed at right 
angles one to the other, a dispensing and affixing device 8 for 55 
the revenue stamps 3 and a dispensing and affixing device 9 
for the coupons 4 also disposed at right angles one to 
another, and a transfer device 71 by which the unsealed 
packets 2a are conveyed from the packaging machine 5 to 
the cellophaner 6 along a path denoted PI. 60 

This device 71 is employed in fashioning a sealed packet 
72 of cigarettes which, as illustrated to advantage in FIG. 4, 
comprises a packet 2a with a revenue stamp 3 affixed along 
one flank face 12 and a coupon 4 affixed to one larger face 
11, which is overwrapped in a sheet 15 of cellophane. ^5 

The transfer device 71 comprises a first belt conveyor 73 
positioned downline of the packaging machine 5, a second 



conveyor 74 positioned downlime of and in longitudinal 
alignment with the first, a further conveyor 75 positioned 
directly upline of the cellophaner 6 and transversely to the 
second conveyor 74, and a flipper wheel 76 located between 
the latter two conveyors 74 and 75. 

The first conveyor 73 comprises a belt 77 looped over two 
pulleys 78 rotatable about respective substantially horizontal 
axes 79, and affords an active branch 80 along which the 
packets 2a of cigarettes are caused to advance in a prede- 
termined feed direction Dl. 

The second conveyor 74, which follows this same feed 
direction Dl, comprises a platform 81 and, extending along 
a portion of the platform, a pair of belt conveyors 82a and 
82b disposed facing and parallel with one another. Each such 
conveyor 82a and 82b comprises a respective belt 83a and 
83b looped over a relative pair of pulleys 84a and 84b 
rotatable respectively about substantially vertical axes 85a 
and 85b orthogonal to the axes 79 of the pulleys 78 men- 
tioned above. The conveyors 82a and 82b further comprise 
respective active branches 86a and 86b set parallel and 
mutually opposed, between which the single packet 2a is 
gripped by its two opposite larger faces 11. Also forming 
part of the conveyor 74 are two rollers 87a and 81b 
occupying a portion of the platform 81 beyond the two belt 
conveyors 82a and 82b, disposed facing and parallel with 
one another and rotatable about respective vertical axes 88a 
and 88b. The platform 81 affords a surface 89 along which 
the packets 2a are caused to advance by the belt conveyors 
82a and 82b and the rollers 87a and 81b toward a shelf 
denoted 90. The shelf 90 is aligned with the platform 81 and 
disposed adjacent to the flipper wheel 76, which appears as 
a drum 91 equipped with pairs of arms 92 distributed 
uniformly about the cylindrical surface of revolution and 
rotatable about a horizontal axis denoted 93. The two arms 
92 of each pair are set at a given distance one from another, 
the width of the shelf 90 being compassed freely between the 
arms 92 of each pair. 

The conveyor denoted 75 runs between the flipper wheel 
76 and the cellophaner 6 and consists in a belt 94, looped 
over two pulleys 95 rotatable about substantially horizontal 
respective axes 96. The belt 94 is embodied with a succes- 
sion of pockets 97 distributed uniformly along its develop- 
able surface and delimited by respective slats 98, and affords 
a substantially horizontal active branch 99. 

100 denotes the outfeed device of the packaging machine 
5, from which the packets 2a are directed onto the first 
conveyor 73 with one flank face 12 resting on the active 
branch 80. 

The revenue stamps 3 are dispensed by a relative device 

8 positioned above the second conveyor 74 and directly over 
the belt conveyors 82a and 82b, in such a way as to affix a 
stamp 3 to a relative packet 2a advancing between the belts 
83a and 83b, whilst the coupons 4 are dispensed by a device 

9 disposed above the transverse conveyor 75 in such that a 
coupon 4 can be affixed to each packet 2a advancing along 
the active branch 97. 

In operation, unsealed packets 2a are directed by the 
outfeed device 100 of the packaging machine 5 onto the 
active branch 80 of the first conveyor 73 and advanced along 
the feed direction Dl toward the second conveyor 74, 
proceeding at a predetermined first velocity VI. The packets 
2a are taken up in succession between the mutually opposed 
vertical conveyors 82a and 826, their larger faces 11 in 
contact with the active branches 86a and 866 of the two belt 
loops, and advanced along the platform 81 at a velocity V2 
lower than the first velocity VI. In this way, the packets 2a 



09/29/2002, EAST version: 1.03.0002 



6,105,340 

7 8 

are decelerated and ordered along the conveyors 82a and 5. A method as in claim 2, wherein the revenue stamp is 

82b with their corresponding end faces 13 breasted in applied at least in part to the first larger face of the packet 

contact one with another of cigarettes. 

More exactly, the packets 2a advance between the two 6 " A ™ th ° d ™ m claim 1 5 ' wherein the revenue stamp is 
mutually opposed conveyors S2a and 82b disposed with one 5 covered by the coupon at least m part 

a , f 11 «• j ♦ *u f on f.u i *<■ ©1 *u 7. A method as in claim 5, wherein the revenue stamp is 

flank face 12 offered tc .the ^to89of thcpUtfomSl, the ied in tQ ^ ^ , ^ and jn to a ^ 

larger faces 11 offered to the belts 83* and 836 and the face ^ oin - the first f face> b affixm a first 

remaining flank face 12 offered upwards in readiness to portioQ initiaUy tQ ^ fifSt larger face then and 

receive a stamp 3. The revenue stamp 3 is dispensed and flattening the remaining portion against the first flank face, 
affixed in the same manner as described already for the ™ 8 A memod as in any one of claims 1 to 4 or 7, wherein 

embodiment of FIG. 1. the step of applying the revenue stamp precedes the step of 

As the stamps 3 are affixed, the packets 2a are accelerated applying the coupon, 

by the rollers 87a and 87/?, distanced one from the next as 9. Equipment for fashioning sealed packets of cigarettes 

a result, and advanced singly and in succession onto the each with a respective revenue stamp and a respective 
shelf 90 where each one pauses in turn. The rotation of the 15 coupon, comprising a packaging machine such as will 

wheel 76 brings each pair of arms 92 into contact with a assemble unsealed packets of cigarettes presenting an 

packet 2a occupying the shelf 90, whereupon the packet 2a °P ac l ue wrapping material outermost; a cellophaner by 

is taken up and transferred to a pocket 97 of the next which a transparent overwrapping material is applied over 

conveyor 75 by the action of the arms 92, which are located the °P a ^ ue capping material of each packet in turn to form 
on either side of the relative belt 94 in order to avoid contact 20 a respective sealed packet of cigarettes; a device by which 

rp, 1*1 the unsealed packets of cigarettes are transferred directly 

between the wheel 76 and the conveyor 75. The packets 2a from ^ £ m md * m t0 the all0phaner; a iso a 

are flipped during the resulting transfer movement in such a device . whicfa a revenue stamp fe appUed lQ each packet 

way that each is released into a pocket 97 of the conveyor of cigarettes and a device 5y which a is applied to 

75 with one larger face 11 offered to the surface of the belt each packet of c i garette s, wherein the device for applying 

94. As the packets 2a advance along the conveyor 75, a the revenue sta mps and the device for applying the coupons 

coupon 4 is applied to the upwardly directed face 11 of each are positioned along the transfer device, 

one in the manner already described for the embodiment of iq Equipment as in claim 9, wherein the transfer device 

FIG. 1. comprises a first rectilinear conveyor extending from the 

What is claimed: packaging machine to the cellophaner and presenting a first 

1. A method for fashioning sealed packets of cigarettes 30 belt that affords a first active branch above which the device 
furnished with respective revenue stamps and respective for applying the stamps and the device for applying the 
coupons, comprising the steps of assembling packets of coupons are stationed. 

cigarettes in a packaging machine, each presenting an outer 11- Equipment as in claim 10, wherein the first conveyor 

surface afforded by an opaque wrapping material; transfer- is disposed adjacent to a wrapping wheel forming part of the 
ring the packets of cigarettes directly from the packaging 35 cellophaner, in such a way that packets of cigarettes advanc- 

machine to a cellophaner; overwrapping the opaque wrap- m § along the conveyor can be transferred directly to the 

ping material of each packet with a transparent material and w *l e ^' . • , L r j ■ 

securing the transparent material to fashion a sealed packet 12 Equipment as .n claim 11 wherein the transfer device 

of cigarettes; applying a revenue stamp to the outer surface comprise* a second conveyor located above the first con- 

p • , \ r : a i ■ 40 veyor and adiacent to the wrapping wheel, 

of each packet during the transfer step, and applying a ' Equipment as in claim 12, wherein the transfer device 

coupon to the outer surface of each packet during the . a * **r 

F f ' 6 comprises a first rectilinear conveyor presenting a first belt 

trans er step. , . affording a substantially horizontal active branch, and a 

2. A method as m claim 1, wherein the outer surface ^ preS e n ting a second belt affording a second 
compnses two parallel and opposite larger faces two par- ^ bfanc| / dis F 0S6d ^ t0 me fit5t activ6 branch and 
allel and opposite flank faces and two parallel and opposite jn ^ a ^ J ^ rf ^ are 

end faces, and the coupon is applied to a first of the two ^ ^ and acliv6 branches 

arger aces. . . . 14. Equipment as in claim 13, wherein the first conveyor 

3. A method as in claim 2, wherein the revenue stamp is . , r c ♦ 1 j- P( ju, 1(fl j „i «u A 

,. . . - s% , r ,. , 4 *T comprises a plurahty of first pockets distributed along the 

app hed in part to the first larger face and I in part to a firs first ^ a( a determined itch the second conve 

flank face adjoining me first arger face by affixmg a first J of pockets distributed alonglhe 

portion miUally to the first larger face then bending and ^ ^ ^ aQd ^ kels afe timfid fa 

flattening the remaining portion aga.nst the first flank face. such wa one ^ another when advand 

4. A method as in claim 2, wherein the revenue stamp is . t , 3 ? . , , w u„ 

.. . . . t . , . c . a i r i . tU % , along the respective first and second active branches. 

applied in its entirety to a first flank face adjoining the first & r 

larger face. * * * * * 
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